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A. Complete Treatise, comprehending, under proper di- 
visions, the iTieory and Practice of Navigation, with a 
Ml Stet of Tables, for facilitating the usual Calculations, 
appears* to t»e ^till wanting in Europe, and might, when 
ferfonfied^ prove of great practital benefit. Pt-omptcd by 
my desire of being useful in that science which consti' 
tutes the principal branch of my studies, I have under- 
*taken the composition oif such a Work, and applied to it,, 
"during several years, most of my time and attention. — 
My first object was to improve the Solutions of the Pro- 
t)lems,'and then to construct Tables upop those Principles. 
The principal part of my investigations has been published 
m the Philosophical Transactions of the Royal Society for 

^ 1797; 

* Robertson's Nmigatkn^ aHd Mr. Lefoique's Guide du Navigateurj are 
the Works which, considering the times of their respective publications^ 
approach the nearest to ray idea of a complete Treatise. The last ingeni- 
ous Author is now prepairing a new edition df his bootc^ which cannot fail. 
to groire a valuable present to Navigators, 
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1797; but, wishing to render the Calculations very short 
and easy, I have been obliged to carry to a considerable 
extent some of tlie Tables ; and thus the Treatise is be- 
come more voluminous than I had at first intended. In 
this state, it has occurred to me, that it might be useful to 
print two distinct Sets of Tables ; one as extensive as 
may be necessary to the piu'pose of abridging and* facili- 
tating the numerical operations ; tlie other less extensive, 
but affording convenient means of making the usual cal- 
culations. This abstract of my labours I now present to 
the Public, hoping that it will not prove entirely unac- 
ceptable to Astronomers and Navigators. 

The Illustrations wliich I have thought necessary for my 
present object, are given in the following Introductipn, 
under the two Sections, ExpIanatio?i of the Tables^ and 
Problems and Examples. 

In some Problems of Nautical Astronomy I have inves- 
tigated different Solutions, which might be advantageously 
employed, with proper means of making tlie computations. 
reserve for the general Treatise the detail of these Solu- 
lions, and tlie explanation of the cases in which particular 
rules may be preferable. In this Work I have only given, 
for each Problem, the method which, on the whole, ap- 
peared to me to unite tlie greatest advantages with the 
3 fewest 



fewest inconvehiences, upon the sujpposhion that no other 
Tables are used but those of the present Collection. 

I have subjoined an Appendix, containing Tables for 
clearing the Lunar Distances of Refraction and Parallax, by 
Henry Cavendish, Esq. F. R. S. ; and I avaU myself of 
the present opportunity of acknowledging the many ob- 
ligations I have to that learned Gentleman, for his readiness 
in givii^ me his advice, whenever J have applied, for his 
assistance in the course of my studies. 

A tedious illness, which for a long time has rendered 
liie incapable ai' ^p^catton, obliged me to commit the 
printing of the Tables to the care of an intelligent person, 
who undertook this trust for an adequate pecuniary consi- 
4erd4lon. I confidently expected to have found the task 
well executed ; but, on examination, I discovered in the 
printed sheets more errors than could pdssibly have 
eis^aped attention, Had proper pains been bestowed in tlie 
revival. This has proved a great disappointment to me; 
but I have endeavoured to remedy it by means of the list 
of Errata at the End of the Volume, which, I hope, will give 
to the present edition the necessary degree of accuracy. 

Dr. Maskelynb has also been so good as to look over 
the Work, and to his kindness I owe some of the emend- 
ations marked in the Errata. 

There 

/ 

f 
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There are inaccuracies of another sort, which I am sensT-^ 
ble will be discovered in the language of my composition ; 
but the candid EngHsh Reader will, I hope, readily excuse 
tliem in an Author who is a native of another country. 
Trusting to this indulgence, I have not hesitated to 
launch my Work into the- world as it was originally written, 
without imposing upon any of my Friends the disagreeable 
task of correcting my manuscript ; and I only mention the 
sense I entertain of my own deiiciency, that upon no ac- 
<;ount I may be supposed vain enough, either to believe 
my performance free from faults, or to set myself above 
criticism. .... , 

As I have at different times commiihicated and pub^ 
llshed several Tracts on subjects analogous to the present 
Work, I also think proper to observe here, that every one 
of the following Tables has been computed on purpose for 
this Collection, either by myself> or by persons employed 
at tlie expence of the Publisher, under my inspection; and 
that no part of it is borrowed from other performances,, 
except those which I have particularly mentioned in the 
Explanation. 
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EXPLANATION of the TABLES. 



i REVIOUS to the explanations of the feveral tables, I (hall make the fol- 
lowing general remarks : 

As the minutes and feconds of the circle differ fo much from the minutes 
and feconds of time, I have thought proper to diftinguifh them by different 
marks or figns; which will, I hope, produce perfpicuity and prevent miftakes. 
I have therefore adopted for the latter the initial letters of the words ; an m 
will accordingly be found to mark the minutes of time, and an s to denote 
the feconds, &c., in the fame manner as we ufe an h to mark the hours ; 
leaving the figns o, ', '/, &c. exclufively for the expreffions which apply to 
the divifions of the circle. 

When a C is placed before the roman numbers of the tables, it is in- 
tended to fignify, that the page, thus marked, is a continuation of the fubjc£k 
or table contained in the preceding pages. 

Except when the contrary is exprelfed, I always ufe aftronomical time in 
conformity with the Nautical Almanac, fuppofing the day to begin at noon 
(twelve hours later than the civil day), and counting it up to twenty-four 
hours, or till the fucceeding noon. 

When I exprefs the fhip's longitude, 1 underftand that it is reckoned from 
the meridian of the Royal Obfervatory at Greenwich. 



TABLE I. 



CorreSiions to be applied to the Angles^ on Account of the 
Deviation of the Plane in which they were obferved. 

The telefcope, in Hadley's Quadrant, or the Refleding Circle, is fo fituated 
as to preferveits parallelifm to the plane of the inftrument; but, fometimes, 
the contact of the images cannot be obferved through the axis of vifion ; 



[ 4 ] 

that is^ in tbe center of the obje6: glafs. In thefe cafes, the deviation of 
the line of fight may be meafured or eftlmated ; for wliich the prefent tabic 
will give tlie correction to be fubtraded from the obferved angle, ia order to 



have the true angle. 



TABLE 11. 

Deprejfton or Dip of the Horizon of the Sea. 

This table contains the difference in the fituations of the true horizon and 
the vilible horizon of the fta, according to the height of tlie obfcrver's eye, 
above the water ; allowance being made for the effc£l of horlzonal refrac- 
tion. The Dip is to be fubtrafted from the Altitudes taken at fea with 
Hadley's Quadrant, except when the back obfervation is ufed, in which cafa 
the Dip muft be added. 

When the land intervenes^ and obftrufls the fight of the horizon under the 
Sun*s vertical, the Dip of the fea* at that place, may be found by the follow* 
lag method. 

Let two perfons obferve the Sun's altitude at the fanie time; the one as 
high up the main or fore mail* as he can conveniently place hJmfcIf* and 
the other on deck immediarely underneath^ and let the height of each ob- 
fcrver*s eye above the fea be afcertalned ; multiply tlie difference (in minutes) 
of the obferved altitudes by the lefler height (in feet), and divide the pro* 
duel by the ditfcrence of the two heights (in feet) : the quotient will give 
(in minutes) the Dip anfwerlng to the fituation of the lower obferver, or 
that which is to be applied to the lefler obitrved attitude. 

By ufing the greater heiglvt in the above multiplication, the rcfult will be 
the Dip for that height, or for the greater altitude. 

Example* 

An obferver at the maft head, 90 feet above the fea, took^ wjthHadley'd 
Quadrant, the Sun's altitude, and found it to be 41**. 37', while another 
obferver on deck, 22 feet above the fea, found the Suu*s altitude to be 41^. 
25'. Therefore, 
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Height of the mail head -90 obferved altitude 4i\ 37' 

DifF,68 Die IS 

Height of the deck - - 22 obfervcd altitude 4^ • ^5 

Dip on deck ^^X^^^ 



W 



— 0.4 



Sun's altitude on deck corre^led of Dip - - - - 41 * zi 



The Dip at the mart head would be found to be 1121i? = 16' 

68 

TABLE IIL 

RefraBkm of the Heavenly Bodies^ and Refra&hns lefs the 

Suns Parallax. 

By an effeft of the refradion which the rays of light fu^r, in their paf- 
fage through our atmofphere, the heavenly bodies appear higher than they 
really are, by a quantity^ which is at its maximum at the horizon^ and 
gradually decreafes till it vanifiies at the zenith. The prefent table gives the 
corrections which maft^ on this account, be fubtraded from the obferved 
altitudes of the flars. 

The parallax of the Sun diminifhes the efFe£b of the refraction, and the 
difference is here given for applying, at once^ the refult of both correftions 
to the fun*s altitude. 

In order to correal the given altitude of a ftar, or of the fun, of refrac- 
tion^ or of refra£lion and parallax, let the corrciflion be taken anfwering to 
the neareft leffer argument in the table, and mark the contiguous diiference* 
With this difference, and the number of minutes in which the given appa- 
rent altitude exceeds the faid argument, take the correfponding proportional 
part out of Table IV. : this proportional part being added, and the firft cor- 
rection fubtrafted from the apparent altitude, it will, for a ftar, remain clear 
of refradioD, or, for the {\ii\^ of refra£tioa and parallax. 

Example i* 

Let the apparent altitude of a ftar be 8^ 38'. 2,^'\ 

Apparent altitude #t 

Refraaion for 8^ 30' - - - _ 6'. 8^' | 



_ 6'. 8" 
Proportional part for 8', and 70" differ. + 6 



Altitude cDrreded of refra<5tion 



8". 


38'. 


29" 




6. 


a 


S. 


32. 


27 
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Example 2* 

Let the Sun's apparent altitude be ^i""- 47'. ^^^\ 
Apparent altitude O ----- 

Refra£lion — pafallax fox at"" - - — z\ 19"! 
Proportional part for ^f^ and 1 3" difference + o • 6 J 

Altitude correded of refradion and parallax - - - 



2 1 . 45 . 20 



The fame tables may beufcd to determine the apparent altitude ot a (lar, or 
of the fun, from the true given aUitude ; the rule for which is the inverfe, 
of the foregoing one^ fo that the refra<5lion (or refraflion and parallax) is to 
be aJded to, and the proportional part to be fubtrafledfrom, the true altitude^ 
This, however, will only give at firft an approximated altitude. The opera- 
tion may be afterwards repeated, taking a fecoud time the numbers of the 
table, which applied to the true altitude will give the exa£t apparent al- 
titude. 

The firft approximated altitude will, however, be accurate enough in high 
altitudes* 

Example i. 

Let the true altitude of a ftar be 4% 6'# ^^'^ 
True altitude *-----. 
Refra<5lion for 4^* 
Proportional part for 7', and 220'' dlfTerence 

Approximated apparent altitude - - - - 4.18. 8 



- 4°. 6'. 33'^ 

- a. 15 J 



+ 11 .28 "1 
- 0.17 J 



Refradion for 4°. lo' 

Proportional part for 8', and 210" difference 

Apparent altitude ------- 

Example 2. 

Let the true altitude of the Sua be 3'. 32'. 26". 
True altitude ------ 

Refraction —parallax for 3^ 30' - - +12'. S7"\ 
Proportional part for 2', and 260" difference — ^ j 

Approximated apparent altitude • . . - 



+ 



II. II 



4 . I 7 . 44 



3'- 3^'- *6' 

+ 12. 52 



3-45 
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Refradlion — parallax for 3^ 40' - - + 12'. 30'' 1 o / ' 

Proportional part for 5', and 250" difFerence — ^3 j ' * 

True altitude 3.32.26 



Apparent altitude - - - - - - 3. 44. 43 



TABLE IV. 

Proportional parts (additive) for the ufe of the foregoing table. 

The ufe of this table is obvious. We (hall only obfervre here, that the 
word additive implies the (ign with which the proportional part is to be 
applied to the apparent altitude, according to the rule given before. 

TABLE V. 

Numbers for reducing the Mean RefraSiions of the Heavenly 
Bodies to the aSlual weight and temperature of the 
Atmofphere *. 

The mean refractions given in Table III. are computed for that ftate of the 
Atmofphere when the Barometer is at 29,6 inches and Fahrenheit's Ther- 
mometer at 50 degrees. In order to adapt them to any other weight and 
temperature, the numbers of this table, anfwering to the given height of the 
B arometer and the degrees of the Thermometer, muft be multiplied by the 
mean refraftion (which is for this purpofe given in feconds); and the prod udt 
will be the aftual refradion. 

In correding the low altitudes, It will always be proper to attend to the 
aftual weight and temperature of the Atmofphere, ufing the Barometer and 
Thermometer, or a fingle inftrument anfwering the purpofes of both. But 
in the altitudes of the Moon care muft be taken to multiply the number of 
this table only by the refradion, and not by the correftion of the Moon's 
altitude contained in Table VII. which comprehends both refradtion and 
parallax. 

* For finding the numbers of this table, I have employed the corrections given by Dr. Maflcclync 
in the iirft volume of the Greenwich Obfcivations- 
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TABLE VI. 

Semidiameters of the Moon. 

The Nautical Almanac gives the Moon's horizontal femidiametcr ; with 
which, and the given apparent altitude, the femidiametcr m altitude may be 
found at fight by this table. It will be fufficient to look for the column of the 
horizontal femidiametcr, omitting the units of the given feconds, and to take 
the number of the table anfwering to the argument neareft the given appa- 
rent altitude : this number, with the addition of the omitted feconds, (which 
may be made by memory) will give the femidiametcr in altitude. 

Example. 

Let the apparent altitude of the Moon's lower limb be 25^ 43'. 13", and 
the Moon's horizontal femidiamcter 15'. 48''. 

The table for 15'. 40'' horizontal femidiametcr, and 26° altitude, gives 
15'. 47'' ; to which the 8 omitted feconds are to be added, in order to have 
the femidiametcr in altitude 15'. 55''. 



TABLE VIL 

Parallaxes lefs the RefraEiion of the Moon. 

The Moon's horizontal parallax may be found by the Nautical Almanac. 
The parallax becomes lefs as the altitude increafes ; but (except when at the 
zenith) it always makes the moon appear lower than it is. This efFcft, 
however, is diminifhed by the refraftion, which operates in a contrary way 
on the apparent fituations. The prefent table gives the refult of thefe two 
correftions, which is to be added to the Moon's apparent altitude, in order to 
obtain the true altitude. 

The proportional parts, for the feconds of horizontal parallax, are common 
to each zone of fix lines, comprehending one degree of altitude. The deci- 
mal figure of the number muft be looked in the principal fide argument 
(which contains minutes of altitude) and the units at the top, in order to find 
the correfponding proportional part. 

In the firft page of this table, the proportional parts for 1', 2', 3', &c. of 
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altitude, at the top, are arranged between the lines of the argumetit ; ia the 
other pages thefe proportional parts are given for each zone. 

The proportional parts, for parallax, are always to be added to the appa- 
rent altitude ; the proportional parts, for altitude, are to be added or fub- 
traCted, according to the fign + or -^ marked in each fedion. 

Example. 

Let the apparent altitude of the Moon's center be 34^ 38". 44'', and the 
Moon's horizontal parallax 56'. 59''* 

Apparent altitude <[- - - - - - - 34^ 38'. 44^' 

Parallax— refr, for 3 4% 30' alt. and 5 6' hor . pan - - + 44 • 46 

Proportional part for 59" parallax - - - + 49" 1 , 
Proportional part for g' altitude -- ••~5j 

Altitude correfted of parallax and refraftion - - - 35. 24. 14 



When the Moon's apparent altitude Is to be concluded from the true alti- 
tude, a procefs may be followed fimilar to that ufed before, for the Star's or 
Sun's altitude, applying the numbers and the proportional parts of the table 
with oppofite figns, in order to have an approximated apparent altitude ; 
with which the table muft be entered again, in order to find the correilion, 
which applied to the true altitude, will give the exa£t apparent altitude. 

Example. 

Let the Moon's true altitude be 44^ 17'. 46", and the Moon's horizontal 
parallax 5/, 37''. 

True altitude <[ 44^. i y'. 46" 

Par. — refr. for 44°. 10' alt. and 57' hor. par. — 39'. ^^" 
Proportional part for 37'' parallax - • -- 26 



Proportional part for 8' altitude 



— 40. 21 \ . 



Approximated apparent altitude - - - - 43* 37* 3^ 
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Par, — refnfor 43**30' alt. and 57' hon pan 
Proportional part for 37". parallax - 



Proportional part for 7^ altitude 
True altitude m ^ ^ 



Apparent altitude 



-'"■^l}- o".4o'.43' 



44- 17*46 



43- 37- 3 



TABLE VIIL 

CorreBiam to he applied to the Horizontal Parallax of the Moonj\ 
on account of the elliptic figure of the Earth. 

The Nautical Almanac gives the Moon*s horizontal parallax for the] 
equator. But on account of the elliptic, or oblate^ figure of the Earth, the] 
parallaxes diminifh with the increafe of the latitude, to the pole where they 
are the leaf!. Therefore, where great precifion is required, the correc- 
tions of the prefent table muft be fubt rafted from the horizontal parallax 
found by the Ephemeris, in order to reduce it to the given latitude. 

TABLE IX. 

Auxiliary Angles^ 

TABLE X. 

CorreBions to be addedy according to the Altitude of the Sun 

or Star. 

Thefe Auxiliary Angles are ufcful in correcting the obferved diftances from 
the Moon to the Sun or a Star, by means of the natural verfed-fuies. The 
degrees are at the top of each column, and they are to be joined with the 
minutes and feconds underneath^ in order to compofe the Auxiliary Angle ; 
but from 2 degrees of Moon's altitude upwards, the number of degrees is 
conftintly 60. 

The proportional parts, for the two arguments, are arranged in the fame 
manner as thole of Table VIL already cxplainedt 



-^-^ - — 
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Table X. contains certain cor re£l ions to be taken according to the Sun*s 
or Star's altitude* which muft be added to the numbers found before, in 
order to have the Auxiliarj Angle, 

Exampk. 

Let the Moon's apparent altitude be 22^ 47'* 7", the Moon's horizontal 
parallax 58', 28", and the Sun's apparent altitude 5^ 19', 36'', 

Auxiliary angle for 22^ 40' ^ *s app. alt* and 58' hor* par- 60°. 12'- i" 

Proportional part for 28" parnllax . . . , ^ 5 

Proportional part for 7' altitude - - - - + 4 

Corrediion of T. X. for f. 15' © 's altitude . . + 4 

Auxiliary angle required - - - * - - 60. 12. 15 

TABLE XL 

Contra&ion of the Semidiameters of the Sun and Moon *. 

Byaneffe^fl of the difference between the refractions which take place at 
different altitudes, the apparent diameter of the Sun and Moon islefs in pro- 
portion as the fame diameter is inclined to the diameter parallel to the hori- 
zon, which is not effefled by this caufe. Thefe cor regions may therefore 
be fubtrafted from the femidiameter given by the Ephemeris, when great 
accuracy is defired, in the ufe of the lunar dlftances, for the purpofe of 
afcertaining the longitude. 

TABLE XIL 

Verfed-fmes^ and Suverfed-fnes^ 

This table contains the vcrfed- fines and fuverfed- fines to every xo'' from 
o to i8o^ In each degree^ the three firft figures are only marked in the left 
column, and ferve for the whole refpedive zone ; they are divided by a dot 
from the four laft figures, and are to be joined with thofe of the other columns 
in the fame fe£tion. For the verfed-fines, the minutes of argument are on the 
left» and the degrees and feconds at the top : for the fuverfed-fines ; the 



# 1 have extraded this table from the very cjLCellent Treaiifc of Allronumy by Mr. dc la Laiide. 
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minutes are on the right, and the degrees and feconds at the bottom. Thus 
k will be found that 034,5552 is the verfed-fine of 49"- 7'. 20''^ and the 
fuverfed-fine of 130"^. 52'* 30". But we £hall prefently make another remark 
refpe€tmg the fuverfdd-fines. 

The mark * fhews that the three firfl: fig:ures fufFer an alteration in the 
line* In thefe cafes, therefore, care muft be taken to obferve where the 
change takes place (which will be immediately perceived by the firft of the 
four figures being o) in order to ufe the upper three figures, if before the 
change, or the lower three figures, if after the change. For example ; the 
verfed-fine of 49^27'. 30", is 034.9999, and that of 49^27'. 40" is 
035,0036, 

The proportional parts for 1", 2'^ 3", &c. are placed at the bottom of each 
fe£lion| comprehending one degree* The upper line of this argument is to 
be ufed when the principal upper argument of the table is likewife ufed ; 
that is, when the queflion is about a verfed-fine ; but the lower line is to be 
ufed, when the principal lower argument of the table is likewife ufed, or 
when the fubjcft is a fuverfed-fine. Thus, for the verfed fineof 49%7'»24'\ 
the proportional part for 4'' to be added to 034.5552 is 15; and for the 
fuverfed-fine of 130^5 2'* 34", the proportional part for 4" to be added to 
034.5552 is 22. But in taking out the fuver fed -fines a proportional part 
muft always be added, even when the number of feconds is, d\ iq'% 20'', 
&c, as put down In the table. Thus for the arc 130^52'. 20", the fu* 
verfed-fine is 034.5589 with the addition of 37, which flands as a propor- 
tional part fur o". This attention is not neceflary for the verfed- fines. 

If the verfed-fine of an arc greater than half the circle is required, it 
may be found by taking the fuverfed^-fme of the excefs of the fame arc over 
iSo"" ; and the fuverfed-fine of fuch an arc may likewife be found, by taking 
the verfed-fine of the faid excefs. Thus the verfed-fine of 243^ 15'. 43" is 
the fuverfed-fine of 53% 15'* 43"; and, vke-verfa^ the fuverfed-fine of 
143^ 15', 43" is the verfed-fine of 53^ 15', 43". 

The following examples will illuftrate the manner of taking the verfed- 
fmes and fuver fed- fines. 



Example 



i« 



4 



What is the verfed-fine of 6f. 23'. 40" r 
Verfed-fine required - - 058,3631 
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Example 2* 

What is the ver fed- fine of i IS**. 41', 43" ? 

Verfed-fine of i iS^ 41'. 40" - 
Proportional part for 3" 

Verfed-fine required - - 



148.0138 
+ 13 

* 148,0151 



Example 3* 

What is the fuverfed-fine of 216^ 52', 57" ? 
Verfed fine of 36°. 52'. 50" • 
Proportional part for 7^' - . -J- 

Suvcrfed-fine required - - * 



020,0114 
20 



oao*oi3^ 



Example 4. 

What IS the fuverfed-fine of ^^^. %\\ 20" ? 

Suverfed^fine of hf. zi'^zo" * 
Proportional part for o^' 

Suverfcd-fiiie required - 



i4i.6j)4z 
44 



[41.6986 



The manner of proceeding in the inverfe problem, that of finding the 
arc of a given vcrfed-fine or fuverfed*fine, will plainly appear from what we 
have already faid upon the ufe of this table. It is only neceffary to look for 
the nearefl: lefler number of the tabic, and to take out the correfponding 
argument, according as it is a verfed-fine or a fuverfed-fine. Then, with 
the difference between that number and the given number, takeout m the 
proportional parts, the feconds anfwering to it (in tlie upper or lower line 
according as the top or bottom arguments are ufed), which, added to the 
argument taken before, will give the arc required. 

I fliall here repeat tliat, for a fuverfed-fine, there is a number of feconds in 
the proportional parts, even when the difference is o. 

Example i. 

What is the arc of the verfed-fine 195-00 18 ? 
Arc required - - 161*** 48'. 30" 
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Example 2. 

What is the arc of the verfed-fiae 169.9914 ? 

Fot verfed-fine 169.9906, arc 134^. 25^ 10'' 

14 

Proportional feconds to 8 - + 2 

Arc required - - - 134 . 25 . 12 

Example 3. 

What is the arc of the fuverfed-fine 109.1840 ? 

For fuverfed-fine 109.1840, arc 84^ 43'. 40" 
Proportional feconds to a - + 10 

Arc required - - 84 . 43 . 50 • 

Example 4. 

What is the arc of the fuverfed-fine 019.4973 ? 

For fuverfed-fine 019.4962^ arc I43^36^4o" 

21 
Proportional feconds to 1 1 * + 6 

Arc required ..•-•. 143.36.46 

Thefe operations, which I have extended for the fake of perfpicuity, may 
be made by memory at the fight of the table ; finding thus, at once, the 
verfed-fines, or the arcs» to the neareft unit, or fecoud. 



TABLE XIII. 

CorreEiions to be added to the Lunar Diflances^ on account of 
the elliptic figure of the Earth. 

This table does not require here a particular explanation. 
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TABLE XIV. 

I ■ 

Logarithms for computing the correBions to he fuhtraEied from 
the Lunar Dijiances^ on account of the elliptic figure of the 
Earths 

The ufc of thefe logarithms may be feeii m Problem XV- 

Tahies of the Logarithmic Sines ^ Trouble fines ^ Secants^ Verfed^ 
fines ^ tangent s^ &c. to every minute of the circle or four feconds 
of time^from o, to i8o degrees or 12 hours. 



The arguments of thefe tables are fo difpofed, that the arcs may be rea- 
dily foundj or ufed, above, as well as below, the quadrant, and as far as half 
the circle. 

The tables likewife contain two arguments, fo that they may be ufed for 
arcs expreffed, either in parts of the circle, or in time* The firfl: is diftin- 
guifhed by a C, and the latter by a T, at the top or bottom of the column 
from whence the argument begins* 

The minutes of time are marked only once, in the beginning of each 
zone of five lines, but tbey are repeated when they change in the argument 
to the right. 

The lateral argument to the left, for minutes of the circle, or for 
minutes and feconds of time, is to be ufed with the arguments at the top, for 
degrees and hours; and the lateral argument to the right with the argu- 
ments at the bottom. 

Thus, in Table XVL 9.99727.08 is the logarithmic coline of 6^ 25', 
or o\ 2 5*". 40* ; the logarithmic fine of 96^ 25', or 6\ 25*, 40' ; the loga- 
rithmic fine of 83^35'^ or 5^34"*. 20'; and the logarithmic cofnie of 

The two lafl figures, as well of the logarithms as of the difFerenccs, are 
divided from the others by a dot* Thub, when the logarithms are only 
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wanted to five decimal places of figures, the faid two figures will be omitted, 
botli iu the logarithms and in the differences** 

After this general idea, we fliall explain more particularly the ufe of each 
logarithmic table, 

TABLE XV. 

Suhfidiary Logarithms to find the Logarithmic-fines^ &c. 

The ufe of proportional parts, in finding the logarithmic-fines, tangents, 
and verfed' fines, of fmall arcs, is very erroneous ; but this defeat may be 
fupplied by the prefent table, which will give the logarithms, for the two 
firft degrees, with fufficient accuracy for our general purpofe. 

The fubfi diary logarithm of the argument neareft the given arc is to be 
taken ; obferving that the index, and the three firft decimal figures are at the 
top of each column. 

In order to find the logarithmic-fine, double fine, or tangent of a fmall arc, 
the logarithm of the number of feconds, contained in the arc, (which may 
be found at fight hi Table XIX*) is to be added to the fubfidiary logarithmi 
and the fum is the logarithmic -fine, &e* required. 

Example %* 

What is the logarithmic fine of <f* 29'. 49" ? 

Subfidiary logarithm - - - 4.68556.94 
Logarithm of o^ 29'. 49" - 3,25261.03 

Logarithm required (fum) - 7-938 '7-97 
Or to five places 7.9 j8 1 8 



For the logarithmic cofines, double-cofines, and cotangents of arcs near 
90% or 6\ or for logarithmic fines, &c. of arcs near 180% or la*, the plalnefl 
way is to take the compliments to the quadrant or to half the circle, in order 



* It reems ncedlefs to remind the rcadei, that in thefe cafcsfas isttfual in the calculations of deci- 
fpals] when the two figures are omitted, or (truck off, the hH of the preceding ones is to he increnfed 
by I, if the firfl of the omitted figures happeni to be a 51 or above 5. Thus the logarithmic fine 
of 13 
ij^ IS 



ij' U 9-35914, the logarithmic fine of 13*^. (4' isq.^W^^* and the logarithmic fine of 
^ as 9.36022 i and the intermediate di Terences for too" arc 90 and ^9* 
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to look for a fine of a fmall arc^ inflead of the fine or cofine of a great one ; 
as follows : 

Example 2. 

What is the logarithmic cofine of 5*. ^y"^. ^y'i '^^' ^^» ^^^ logarithmic fine 

of o*. 2*". 3' ? 

Subfidiary logarithm - - 5.86166.03 

Logarithm of o*. 2*". 3'. 2.018990.51 

Logarithm required - - 7*95156.54 
Or to five places - 7*95157 

For the logarithmic verfed-fine of a fmall arc, the logarithm of the num- 
ber of feconds, contained in the arc, muft twice be added to the lubfidiary 
logarithm, and the fum (reducing the index to the units), will be the loga- 
rithmic verfed-fine required. 

Example 3. 

What is the logarithmetic verfed-fine of i^ 14'. 22" ? 
Subfidiary logarithm - - 9.07010.30 

ix,gari,h«of.-..4'.«" } |;^J«^;»* 

Logarithm required • - 6.36916.22 
Or to five places - 6.36916 

For the coverfed-fines of arcs near 90% or 6*, &c. they may be looked 
out as verfed-fines, &c. of fmall arcs in the manner pointed out before. 

The manner of finding a fmall arc, by means of the given logarithmic 
fine, &c. will appear evident, as being the inverfe of the foregoing opera- 
tions : I (hall not therefore enlarge upon it, 

TABLE XVL 

LogarithmiC'fines^ Double-fines^ &^c. and Logarithmic Verfed- 

fines^ Coverfed-fmes^ &c. 

The differences of the logarithms for 100", or for 10', of difference in 
the argument will ferve for the ready computation of the proportional parts, 

£ 
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cither for parts of the circle or of time, and are placed, on the'' right fide of 
the fingle column, or of the different columns, to which they refer. 

In order to find the logarithmic -fine, &c;. of an arc, given in parts of 
the circle, take the .logarithmic .fine,. &c. anfwering . to the degrees and 
niinutes in the table, and liketvafe the contiguous difference for loo^'. Mul- 
tiply this difFerenpe by the number of feconds ; and> flriking ofl?* the two 
laft figures of the .product, add it to, or fubtraft it from, the preceding 
logarithm, according as this logarithm increafes or decreafes, with the increafe 
of the argument; and you will have the logarithm required. 

A fimilar rule may be obferved for arcs given in time, taking the logarith- 
mic-fine, &c. anfwering to the nearefl leflfer argument ; and, muhiplying 
the number of feconds, by which the arc exceeds the faid argument, by the 
difference of the table for lo' ; the produd, when the laft figure is ftruck off, 
is to be added to, or fubtraded from, the preceding logarithm as above, in 
order to have the logarithm required. 

If the logarithms are wanted to lefs than ieven decimal places, the fuper- 
fluous laft figures will be . omitted both in the logarithms and in the 
diflfcrences. 

Example i. 

What is the logarithmic-fine of-25^ 42'. 49" to five decimal places ? 
Logarithmic fine of 25^ 42' - - - 9'^31^S 
Diflrerence44 X 49"= 2156 • - + 22 ' 

Logarithmic fine required • - • 9*63737 



Example 2. 

What is the logarithmic fuverfed-fine of 121^ 21'. 38'', to five decimal 
places ? 

Logarithmic fuverfed-fine of 121°. 21'. - 9.68100 

Difference 37 X 38" = 1406 . . — 14 

Logarithmic fuverfed-fine required - - - - 9.68086 
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,;.-, Example 3. ' '^ T 

^^ What 18 the logarithmic fine of 6*. 37"". 47', to five decimal places \ > 
Logarithmic fine of 6*. '^^j'^. 44' - - 9*99409 \ 

t' Difference 5 X3'=i5 -.. ^ 2 

Logarithmic fine required - - - 9.99407 r 

Example 4. 

' What is the logarithmic double-cofine of 5*. 21*^. 58% to five decimal 
places ? -, 

Logarithmic double cofine of 5^21'". 56' - 9-S^9Z9 
Difference 189 X ^i; = 37^ " - — 3^ 

Logarithmic double-cofine required - V-5^9^^ 

Example 5. 

What is the logarithmic cofecant of 2^ 47'". 54%8, to five decimal places ? 

Logarithmic cofecant of 2^ 47*". 52' - - 10.17477 
Difference 23 X 2% 8 = 64*4 - - .— 6 

Logarithmic cofecant required - - 10.17471 

Example 6. 

What is the logarithmic verfed-fine of 45^16'. 27" to feven decimal 
places ? 

Logarithmic verfed-fine of 45^ 16' - 9.47157.^2 

Difference 50.48 X 27" = 136296 + ^?>'^'i 

Logarithmic verfed-fine required : - 9-47 170.95 

The inverfe operation, that of finding the arc of a given logarithmic fine, 
&c. is as follows : 

For the arcs in parts of the circle; look into the table for the logarithmic 
fine, &c. which is lefs and neareft the given one, and take it, marking the 
correfponding degrees and minutes of the argument, and, taking at the fame 
time, the contiguous difference for 100"; divide the difference between that 
logarithm and the given logarithm, with two additional 00, by that difference; 
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and the quotient will give the number of fqconds to be added to, or fubtrafled 
from, the degrees and minutes before taken, according as the logarithmic 
fine. Sec. increafes, or decreaf^s, with the increafe of the argument, in order 
to have the ^rc required. 

For obtaining the arcs in time, the procefs is analogous to the foregoing, 
with the exception of adding only one o to the difference between the loga- 
rithms, and dividing by the difference of the table for lo', in order to have 
the number of feconds to be added to, or fubtradted from, the hours, minutes, 
and feconds of the argument taken before. 

Each of the two top and bottom argument may be ufed, according as the 
arc required is greater or lefs than the quadrant : and it will be obferved, that 
there is only one arc to each verfed-fine or fuverfed-fine, but that there are 
two arcs to each of the other logarithms, either fines, coverfed-iines, &c. 

Example i. 

What is the arc, lefs than the quadrant and in parts of the circle, of the 
logarithmic fine 9.82021 ? 

For logarithmic fine 9.82012, arc - - - 4I^ 22' 



21 

Difference - 900 
Difference for 100'' 24 



+ 3f 



Arc required - - - - 41.22.37 

Example 2. 

What is the arc, greater than the quadrant and iu parts of the circle, of the 
logarithmic fecant xo.10021 ? 

For logarithmic fecant 10.10015, ^^^ " • 142^34' 

21 

Difference - - - 600 

Difference for 100" 16 



j7 



Arc required .^ • - • - 142 . 33 . 23 
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. Examj[>Je 3. 

What is the arc^ in time, of the logarithmic iircded^-fine 9^59671 ? 
For logarithmic verfcd-finc 9.59^53, arc ^^ - 3*. 31'". 4' 

• • 2L 

DifFerence - • 180 

- - - + 3 

DifFerence for 10' 64 ■ 

Arc required - - ^ • - 3 • 3^ • 7 

If the tenths of a fecond were wanted, the quotient would be 2%8, and 
the arc 3*. 3i"'.6',8. 

Example 4. 

What is the arc, greater than the quadrant and in time, of the logarithmic 
iucoverfed-fine 10.03765 ? 

For logarithmic fucoverfed-fine 10.03756, arc 1 1*. 39*. 16' 

Difference ----- 90 

Difference for 10' - • - 39 * 

Arc required 11. 39. 13 

If the tenths oFia fecond virere wanted, the quotient would te 3",!, and the 
arc II*. 39*. I2S9. 

Example 5. 

What is the arc, lefs than the quadrant and in parts of the cirdc, of the 
logarithmic cofine 9.36o49.2i ? 

For logarithmic cofine 9.38011.29, arc - - 76^ f 

Difference - - 37.9200 ,, 



Difference for 100" 85.23 



Arc required - - - - - 76. 6. 16 
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TABLE XVIL 

Logarithmic Tangents and Cotangents^ 

For want of room in the preceding pages, the tangents are placed in this 
feparate table^ omitting the lateral arguments, and the proportional parts 
in time. 

TABLE XVIII. 

Proportional Logarithms. 

Thefe Proportional Logarithms, contrived by the prefent learned Aftro- 
iiomer Royal, are particularly ufeful for finding the apparent time, at 
Greenwich, by the oblerved diftance from the moon to the fun or a ftar. 
The top argument, containing the degrees, or hours, and minutes, is to be 
joined with the lateral argument, containing the feconds as they are wanted, 
either for time, or for degrees. Thus the Proportional Logarithm of o°. 9'. 27", 
or o*. 9". 27', is 127984. 

TABLE XIX. 
Logarithms of the, Naftifal ^Numbers. r.-it 

This table has two arguments, one for the natural numbers as ufual, 
another for the degrees, or hours, minutes, and feconds ; by means of which 
the logarithm of the number of feconds contained in any exprellion, under 
3*, 10', or 3*. 10", may be readily found. 

The figures, at the top of each column, are to be joined with the lateral 
argument, in order to compofe the numbers wanted. The degrees or hours 
are marked at the top of each page. Thus it will appear that 3.9408650 is 
the logarithm of the number 8727, or of 2^ 25'. 27". or 2*. 25". 27'. 

When the logarithms arc wanted to Icfs than fevcn decimal places, the 
laft fuperfluous figures may be omitted. For want of room, the dot is not 
put between the five and the two laft decimal figures. 

This table will facilitate the calculations of fcxagefimal cxpreflions, by 
faviug the trouble of reducing degrees, or hours, and minutes into feconds. 
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TABLE XX- 

Equations of equal Altitudes for Noon *• 

The motion of a watch, or pendulum clock, may be afcertained by ob- 
ferving the fun, when at the fame altitude in the morning and in the after- 
noon. For that purpofe the middle of the times of the two obfervations, by 
the watch or clock, mud be taken, and a corredtion is to be applied to it, in 
order to deduce the time marked by the faid watch or clock at the moment 
of true noon* This equation will be. eafily found by means of the pre- 
fent table.^ 

The equation is divided' in two parts, and both have for arguments the 
Sun*s longitude, (which muft be previoufly found by the Nautical Alma- 
nac), and the interval, or time elapfed between the obfervations : the firfl: 
part is, befides, to be multiplied by the tangent of the latitude of the place 
of obfervation. The figns at the top of each fedlion mark whether fuch a 
part muft be added to, or fubtra£ted from, the middle- time, m order to have 
the time of true noon ; but the figns of the firft part muft be changed if the 
place of obfervation is in the fouthern hemifphere. An example will illuftrate 
thefe rules. 

Example. 

September 17, 1789, (civil time; the following obfervations were made 
by Count de Bruhl at his Obfervatory.at Harefield, which is fituated in lati^ 
tude 5i^36'.9''. 

* I have computed ' the numbers of this tablei and checked them for greater accuracy with 
Dr. Zach*s table publifhed in that learned author's Tabulae M^uum ^olis.\ Mr. Wales has like- 
ivife given an extenfive and accurate table of thr faime kind in his Treatife oh the methods uf de* 
terminingthc longitude by means of Timekeepers ; and Do£lor Mackay has publiihed tables for 
the fame purpofe, arranged in a new manner, in his valuable Treatife on the Latitude and 
Longitude. 

It is to be obferved, that, by miflake, the figns /, // , have been printed* in this tabic inftead • 
of w, X. 
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Altitude of© '» 


Times by the 
Chronometer, 


Timet by the 
Chronometer, 




upper limb 


• moRiiog 


afternoon 




67°. 40' 


21*. 42-. aiS4 


2*. 0-. 3%o 




68. 


21,44. 5,0 


I . 58 . 22 ,0 




68. ao 


21,45. 45,5 


I . 56 . 39 ,0 




68.40 


21 . 47 . 29 ,0 


I • 54 • 55 »4 




69 . 


21 . 49 . 12 ,4 


1 . 53. II ,0 




69.20 


21 .52.46,4 


1 . 49 . 41 ,0 




69.40 


21 .54. 31 ,6 


1 . 47 . 52 ,0 




70. 


21 . 58 . 15 ,6 


1 . 44 . 1 1 ♦» 


Sums - 


_ . _ - 


174.34.26,9 


15, 4. 54,6 


Means (dividing by 8) 


21.49 . >8,4l 


1 . 53 . 6 ,8 



ZK.Kt. 6 8J Interval (difference) 4*. 3-. 48%4 
^ ^^ L, or 4 . 4 



Sum - - - - - 
Middle time (half) - 



47.42 .25,2 
23 . 51 . 12,6 



The Sun's longitude was then 5 (igtis 25°. Confequently, 

Firft part. Second part. 

For 5 figns 25% and / +'• ^" + ' 5'^ 53 • ~ oS46 
* > 5 i* \4. 20 +15,66 - —0,45 

Differences - 



0,13 - - 0,01 



20*: o',i3 :: 4*: ;c ^= ^ ^*'^ =:o ,03) 2o*:o%oi :: 4*: x (= ^ ^ = 0,00/ 

For6fign.o-.and {f- r t;i'*l " " fl 
o 14.20 +15,70 - - o,c 



,00 
,00 



Difi^rence • 



0,13 



20-:o.,i3::4":* (=^-4^^=^»°3) 
Therefore, 
For r'r}and4'.4-{:j^ 

Differences 



0,10 



-o%46 
0,00 

. 0,46 



5* : o',io : : i*:* (= o,oa) 5': oS46 ::i':x (=^ 0,09) 
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Fjcft piv(t« Second part. 

Thus for 5figas 26% and 4*. 4" - + 15^5^ - 2 — o',^/ 
Log. firft part . . - - 1.19257 
Log. tangent Latitude • • • ig. 10095 

Log, firft part .corrected (fum) • 1.29352 - - +19,66 

Equation .--...•--... + X9>?9 

Middle-nme -.-^-.-•-. 23*. 5 1"** 12,60 

Time of true Noon - - • - - - - 23.51 . 31 ,89 

To the time of true noon by the Chronometer, thus obtained, it is only 
necefliiry to apply the equation of time, in order to compare the Chrono- 
meter with equated, or mean time. The equation of time in the prefent 
example is —5*. 49'',5, fo that at true Noon the mean time is 23*. 54*". ioS5 ; 
and from hence it refults, that the Chronometer deviated —2*. 38',6i from 
mean time. 

By the repetition of the like operation, the abfolute ftate and daily 
motion of a Chronometer may be eafily afcertained ; but it does not belong 
to my prefent plan to enter more minutely into this inveftigation ; for which 
I muft refer to the various publications on Aftronomy and Navigation, and 
particubrly to the Treatife of the ingenious Mr. Wales upon the fubjedl. 



TABLE XXL 

Equations of equal Altitudes for Midnight. 

Equal altitudes may not beobferved in the fame day (civil), and yet be 
taken in the afternoon of one day, and in the following morning. The 
time of midnight will then be afcertained, inftead of that of noon, and the 
prefent table will facilitate the operation. 

TABLE XXir. 

Differences between the Suns Meridional Altitude^ and its 
Altitude one minute before or after Noon, 

This table is not to be ufed in the places marked with a « . 

G 
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In taking out the numbers a double proportional part may be ufed» ai 
follows : 

Example. 

What IS the number of the table for i4*. 46' of north latitude, and 
4^ 27'* '5 " of north declination ? 

For 14' latitude and 4"^ declination of contrary name • * - • - ii",o 
Die for iMatitude — i",i (60': i'\i :: 46':^; Prop, part - o",8\ ^ 
DifF. for rdeclin. + i »2 (60 : i »a :: 37 :.v^ Prop, part +0 ,7] ' 

Number of the table required * * • - - - 10, 9 



TABLE XXIII. 

Multipliers for the ufe of the foregoing table^ 
This table requires no explanation. For 7^ 28' of interval the multiplier 



TABLE XXIV. 

Time 'which the Sun empLys to rife one hundred minutes above 

the Horizon. 

This table is fubfidiary to the following, and contains the expreflions re» 
duced ii:to feconds^ in order to facilitate the mulriplicatioiis. 

The fir ft page of the table is general to all cafes ; but, among the others, 
one is to be ufed when the declination of the Sun and the latitude of the 
place arc of the fame name, the other when they are of different names *, 



* The latinide and dccHnatian are confidcred as either mrih or fittth^ and therefore may be dtH^ 
tlnguifhed by ibefe names. Thus we fliall fay^ that the iliip's latimde and the fun's decU nation aic 
«f the fame name, when they arc both north or both fouth ; and that they arc of different nitties» 
when one is north and the other fouth. The fame exprefHons will be applied to the other quan- 
tities which may be diAinguKbcd into north or fouthi and cafl or weft. 
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TABLE XXV. 

Semidiurnal Arcs^ 

Thefe arcs fhew the time which the Sun employs in pafling from the 
horizon to the meridian j or from the meridian to the horizon* Therefore, 
the fcmidiurnal arc is the hour of the day at the moment of the Sun*s let- 
ting ; and the complement of the fame arc, to 24 hours, is the a(tronomical 
time (or the complement to J 2 hours the civil time) of the day at the mo- 
ment of the Sun's rifing. 

The firil four pages of the table are to be yffd^ when the latitude of the 
place and the declination of the Sun are of different names ; and the four 
laft pages, when they are of the fame name* 

Example* 

What are the times of the Sun*s riling and fetting in 20^ 16' north lati- 
tude, when the Sun's declination is i6^ 9' north ? 

Semidiurnal arc for 20^ la tit. and 16'' dcclin* of the fame name 6^ 23* 56* 

Diffl tor 1° lacltude + r\ 20' (60': 80' : : 16' ; x) Prop- part + £i 

Die for I'^decHnation + 1 .36 (60 ; 96 : : ^ * ^) Prop, part + 14 

Semidiurnal arc required, or time of *s fetting 



Time of O's rifiiig 



6. 24, 31 
24 

17.. ^5. 29 



Thus, the times of Sun's rifing and fetting may be found for any given day 
and latitude, aii^ertaining mu t e Sun's declination by the Nautical 
Almanic, 

At Sea, the height of the obferver's eye, and the horizontal refra£lion and 
parallax of tfie Sun, aher the apparent tinse of the rifing and fetting ; and this 
difference may be found by means of Table XXIV- The dip nf the hoii- 
20U| and the horizontal refraction diminiftied by the parallax of the Sun, 
(32'. 51"), are to btr added together ; and the fum, multiplied by the number of 
thefaid table, wili (alter (triking off the two laft figures) give the corre£lion 
which is to be added to the femidiurnal arc found befoie, iu order to have the 
appartnt times requiiedp 



\ 
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Suppofe, in the foregotnj example, that the height of the eye is 
1 8 feet. 



M umber ot T. XXIV for 20^ la 
DiiF. for 2° latitude - + 5' 
DifF. for I ^declination + 3 


iUtl 

• 


ide and i 

- 120' 

- 60 


6° dec 

•5"' 
'3 • 


Iination 
: 16': A? 
: 9 : « 




+ 
+ 


447' 

I 



Number required 




- 


- 


« 


m 




448 


Dip 4'. 11'' 

Hon refr. —parallax 32 . 51 
















Sum - - • " 37^ 2 " 




- 31' X 


448' 


. . . . 


+ 0* 


. 2' 


•.46' 


Semidiurnal arc found before 


- 


- 


- 


- 


- 6 


• 24 


•3» 


Sem. arc corrected, or time of 
Time of 's apparent rifing 


0^ 


's apparent fett 


ing 


- 6 
24 

J7 


.27 
•3* 


• 17 
•43 



The times, thus computed, relate to the Sun*s center ; but the apparent 
rifing and fetting of either of the limbs might be found in the fame manner, 
by adding the Sun*s femidiameter (as given by the Ephemeris), together 
with the dip and the number 32'. 51" for the upper limb ; or fubtrading the 
femidiameter from the fum of thefe two quantities for the lower limb. Thus, 
fuppofing the femidiameter to be 15' 53'', the calculation of the example for 
the lower limb will (land thus : 



Dip V-"" 

Hor. refr. — parall. 32.51 




Sum - - - - 37 * ^ 

Semidiameter - ^ ^5 • S3 




Remainder - - 21 . 9 • - 


• 2i',i X 448' 



Semidiurnal arc found before - 
Time of lower limb's apparent fetting 

Time of lower limb's apparent rifing 



+0*. 


I-. 


3S' 


6. 


24 . 


31 


6. 


26. 


6 


24 






17- 


33- 


54 
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TABLE XXVI. 

yariaiions which take place in the azimuth of the Sun^ while it 
rifes one hundred minutes above the horizon. 

This is fubfidiary to the following table. 

TABLE XXVI L 

Amplitudes of the Sun. 

The ufe of this table is obviouSj the differences being given for a change 
of loo' in each of the arguments. 

The Sun* 3 amplitude is from the eaft^ if at rifing, or, from the weft, if at 
fetting; and to the norths or fouth, according to the name of the bun*s 
declination* 

Example. 

What is the amplitude of the Sun at rifing in 21^43' north latitude, 
wheu the Sun*s declination is 6^ 17' north ? 

Amplitude for 21° latitude and 6^50' declination - - • ^^* 57* 
DifF. for 100' latitude + 5' X 43 = 215' - • - + 2 
DiiK for 100 declination H-iioxi7==i87o - - + 19 

Amplitude required -- - - -- 7. 18 E.N, 

The Sun^s declination may be found, by the Nautical Almanac, for the time 
of its rifing or fetting at any given place (Sec Problem I) ; with which, and 
the latitude, the amplitude will be thus eafily computed. This is^ however, 
the amplitude which takes place when the Sun is in the true, and not in the 
vifible horizon. In order to ufe it, in deducing the variation of the compafs, 
the amplitude of the Sun's center muft be taken with the compafs wl^n the 
lower limb appears elevated above the horizon^ by a fpace fomewhat exceeding 
that of the femidiameter. The comparifon between the obferved amplitude, 
aiid the amplitude found by the tabic, will then give the variatioji of the 
Compafs, withfufficient accuracy for the general purpofcs of Navigation- 

11 




< 
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Suppofe, for example, that, for the place and time of the preceding com* 
putation, the amplitude obferved with the compafs in the manner already 
mentioned is - - - - - - - - - - • - *• 19^ 56' E. N. 

True computed ampltitade ---,,,,. 7.18 E*N. 

Variation of the Compafs -------- 



12 



38 



The fubfidlary Table (XXVI) may fervc to find the corredlions which are 
to be applied to the true amplitude of the Sun*s center^ in order to obtain the 
amplitude which takes place at the time of the Sun*s upper, or lower limb^ 
touching the vifible horizon. The dip of the horizon and 32', 5 r" are to be 
added together, and likewife the Sun's femidiameter, for the upper limb; but, 
for the tower limbj the femidiameter is to be fubtraSed from the fum of the 
two firft quantities : the fum, or remainder, is to be multiplied by the num- 
ber of T. XXVI ; and the produft (cutting off the two lafl figures) will be 
the corrc£lion to be added to, or fubt rafted from, the true amplitude, accord- 
ing as the latitude and decUnation are of the fame name, or of different 
namesy in order to obtain the amplitude required. 

Example. 

What Is the Sun*s apparent amplitude at the fetting of the lower limb m 
46^38' north latitude, when the Sun's declination is 21°. 27'' 4" fouth, the 
Sun's femidiameter 16'. 15", and the height of the obferver's eye 21 feet ? 



Amplitude for 46^ latitude and 21*** 15' decUnation 
Diff^ for 100' lati tilde - + 65' X 38' ^ 2470' 
Diff, for 100 declination +160 x 27 =4320 

True amplitude of the 0's center - - - - - 

Or azimuth from the north 122^ 35'. 

For izo^az. and 46^ lat T, XXVI gives 122'. 
Dip . - • - 4'. 31- 
Hon refr. — parall. 32 * 51 

Sum - - - - 37 , 22 
Semidiameter - 16* 15 

Remainder - 



3*^ 



32 . 35W*S* 



21 



21 .1 X 122 



— o 



H 



Apparent amplitude required 



32. iqW*S. 
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The Sun's amplitude having been obferved, with the 
Compafs, when the lower limb appeared to touch the 
horizon, was found to be ------- - aii% 39' W.S* 

And the apparent amplitude found in the laft page - - qz . 10 W*S- 

The variation of the Compafs, therefore, is - - 



32 



10. 31 



W. 



TABLE XXVIIL 

To find the cir cum fiances which are favourahle for ohferving the 
Altitude of the Sun^ in order to determine the apparent time. 

The obfervation mofi: favourable for determining the apparent time is 
that of the altitude of the Sun, when it is in the prime vertical, or ncareft 
the prime verticaL The firft cale happens, when the latitude of the place is 
of the fame name and greater than the declination ; the fecond in all the 
other circumltanccs. The prefent table gives the time from noon and the 
altitude which then takes place, by which the obferver may be guided in 
the choice of his obfervations. Suppofing, for example, that the (hip is in 
27*" north latitude, and that the Sun's declination is 12*' north, it will be 
found that the altitude muft be taken 4*. ai*^ from noon, that is, at 4** ii*" 
P.M., or 7*. 39* A.M. ; or when the Sun's altitude is 27^ 15'. This latter 
indication may be ufeful to fupply the former, when the time of the day is 
not known with fufficient accuracy* 

The table relates only to the fituatiuns, where the latitude of the Ihip is of 
the fame name as the Suti's declination. In the other cafes the Sun is neareft 
the prime vertical when at the horizon ; but, as the uncertainty and irregu- 
larity of the refraction are then very confide rable, it is recommended not to 
oblervc the altitude while the Sun is leis than 3"* or 4^ above the hoiizon. 



TABLE XXIX. 

To find the circumfiances which are unfavourable for determine 
ing the latitude of a Ship at Sea^ by two altitudes of the Sun^ 
and the time elaffed between the obfervations^ 

The ftrudure of this table is very clear, and will appear ftiU more fo by 
the following example. 
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Suppofc that the Sun*s declination is 15*. 32'. 11", ahd the time elapfed 
between the obfervations 5"*. 47". 53'. We (hall have : 

Nunaber for 15° declination, and 5^.40"' time elapfed • - - - 8i^ 28' 
DifF. for 100' declination — 47' x 32'= 1504' "" ^*** ^5'1 1 o 

DitF. for 10' time elapfed + 141 x 8 = 1 128 + i • 53 J ^ ' ^ 

Number required • • - 83. 6 



TABLE XXX. 

Catalogue of the principal Stars. 

The right afcentions and declinations of the principal ftars, to the number 
of 60 (the fame as are given in the Requifite Tables), are laid down for the 
beginning of the year 1790, and muft be reduced to the ti i)e required bjr 
means of the annual variations. The figns + or — » attached co each varia- 
tion, fignify that it muft be added or fubtra£led for the fubft-quenr year ; but 
if theiituationsof theftars are wanted for any time before 1790, the iigns of 
the variations muft be changed, making the pofitive negative, and vkc^verfa. 

Example. 

What is the right afcenfion in time and the declination of the Lion's heart, 
or Regulus^ the 3d of September 1801 ? 

From the beginning of 1 790 to September 3, 1801, there are 1 1 years and 
9 months, that is ii^\ years. 

Right afcenfion for 1790 ..-.-----9*. 57*. 9^,98 
Annual variation + 3%204 X iIt\ = 37%647 " " + 37 >^5 

Right afcenfion required - - - - 9. 57. 47 ,63 



Declination for 1790 l2^ 59'. 13'' N. 

Annual variation — 1 7^,24 X 1 1 A = '^^^'^57 • ~ 3 ' '^S 

Declination required - - - - i^-55» 50 
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TABLE XXXL 

Proporiiona! parts of the Varlatkm which take place in 24*, 
1 2^ or 6* for any other interval. 

The elements of the Sun's and Mooti*s motions, contained in the Nautical' 
Almanac, are given for noon, or for noon and midnight, of each day at Green- 
wich ; that is, to every 24^ or every 12** In order to find the iaid elements 
for any intermediate time^ proportional parts of the variations muft be ap- 
plied, which may be readily founds by the prefent table, according to the 
variations and the intervals. 

The lateral argument, at the left, containing the intervals, and the equi- 
valent expreffions in degrees and minutes of longitude, is to be ufed for the 
variations which take place in 24* ; that is, for thofe elements, which are 
given in the Ephemeris only for noon, fuch as the right afcenfion and de- 
clination of the Sun, &c. The intervals, contained in the firft lateral argu- 
ment at the right, is 10 be ufed for the variations which take place in 12 
hours, fuch as the moon*s right afcenfion, declination, horizontal pa- 
rallax, &c- The other column may be ufeful, if fome of thofe elements 
ihould be given in the Ephemeris to every 6 hours. 

The variation^ or top argument, has three fexagefimal figns, fo that it may 
be taken for degrees, minutes, or feconds ; and the head of each column 
contains three rows of correfponding figns, of which the higlier, the 
middle, or the lower, is to be ufed with the fign of the variation ftandlng in 
the like relative fuuatton. Thus (in page 288), for i^ interval of 24*, the 
table gives i**, 2', 30", o'", If the variation is %f\ or i'. i!\ 30'^', if the varia- 
tion is 25'; or i". 2'". 30'% if the variation is 25"- And for 47^ in- 
terval of 24*, the proportional part is 1", 8'. 32". 33'"'^ or 1'. 8''* 32"', 30", or 
i'\8'". 32*^30^ according as the variation is 35% or 35'^ or -^^^ But the 
fourths, &c- may be always negleded, adding one to the thirds, if they 
are more than 30"^, and thus thefe numbers will be i°- 8'. 32". 30'"; 
1 , 5 . 32 ; I * 9 . 

The proportional part, for any given variation, may be eafily compofed by 
taking the numbers of the table for the degrees, the minutes, and tlie feconds, 
and adding them together, Suppofing, for example, that the proportional 

I 
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partis required for 49* intervaU and the variation 46^ 39'. 45" in 24*, it 



will be found as followe : 



For 49*" interval, and 
Proportional part required 



Variatioiit 

46- 



1^33'- 55'- o- 
I , 32 



- I. 35 , 16 • 9 



The thirds may be always omitted in the fum, adding one to the feconds^ 
if there are more than 30'" ; which circumftatice will be eafily attended to, at 
the lime of cafting the figures, wirhout writing the thirds. Thus the above 
proportional part will be i^^^S^ ^^'* 

The lateral argument, of the firft five pages of the table, contains the in- 
tervals to every hour for the variations in 24*, and to every halt hour for the 
variations in la*; the intervals of the other pages are minutes for 24*, and 
half minutes for 1 2*. The given interval may be thus compoied of thele two 
arguments, taking out the numbers which are to be added together, in order 
to have the proportional part required* For example, if the interval of 24* 
is 1 7^* 49", and the variation 49% we (hall have r 

Variation; 

For interval I '?! } and 49^ * ' 34^ 4x^ 30"- o'" 
V 49*' J ^^ - - 1 . 40 . 2 . 30 

Proportional part required • • • - 36. 22. 32 



From the above explanation, or, from the mere ftrufture of the table, it 
appears how the proportional parts may be found for any given interval and 
variation. The following examples will make the procefs Hill more clear; 
but we lliall farther obferve, that, though, to prevent the table from being 
crouded, the fexagefimal figns laid down relate only to the divifions of the 
circle, the table may be likewife ufed for variations exprefled in time, by 
fimply changing the degrees into hours, and taking the minutes of a degree 
as minutes of time, &c. 



Example 



I. 



What is the proportional part of the variation 3't 29'. 54" in 24* for the 
interval 2i^ 43*? 



I 35 ] 

VarUdoD* 

I 30 . ^ . . a*. 3/. 30". o' 

For ai* interval, and j 29' - - - - '25 . 22 . 30 

I 54" • • • . • 47-15 

{3"* - ^ - - 5* 22 . 30 

29' - - - - 51-47 

54" - - - • X • 37 



Proportional part required - - • - " 3' 9 * S^ 



Example 2. 

What is the proportional part of the variation 4*. 56*. 18' in 24*, for the 
interval 13*. 27*? 





Variation. 




r 4* - - - - 2*. 10". 0*. 0' 


For 13* interval, and 


J 56" - - - - 30 . 20 . 




I 18' - - - - 9. 45 




r4*---- 4.30.0 


For 27* interval, and 


. 56- - - - - I . 3. 




I 18* - - - - 20 


Proportional part - 


--- -- 2.46. 3. 5 


Or* - 


------ 2. 46. 3,1 



Example 3. 

What is the proportional part of the variation 7^ 32'. 24" in 12*, for the 
interval 9^ 51*? 

Variation. 



For 9*. 30** interval, and ^ 32' - - - 25 • 20 . o 

24" - • - 19 . o 

12. 15 . o 
For 21'" interval, and ^ 32' - - - 56 . o 

24'' - - - ^_ 4S 

Proportional part required - - - - 6.ii.2i. 



f 7"* 
l,and \ 32' 

I 24" 

f 7° - 
I, and { 32' - 

I 24" - 



* Sexagefimals are reduced into decimals, dividing by 6. Thus 5' makes o',!^ or 0/08, &c 
according as tenths^ or hundreds, &c. are wanted. 
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The proportional parts of the variations iii a4*5 for the feconds of inter- 
val, might be found by fimply looking for the interval, as minutes, and 
reducing the fexagefimal figns at the heads of the columns to the immediate 
lower denomination, but this will be (eldom wanted. Even the feconds of 
the variations may commonly be neglected, taking the proportional parts only 
for the degrees, or hours, and minutes. 

TABLE XXXIL 
Equations of Second Differences for 1 2 Hours, 

The variations of theMoon*s right afcention^ declination^ &c. not bemgj 
uniform^ when proportional parts are ufed, it is» befides, neceflary to apply an 
equation on account of the fecond differences, that is, the differences of the 
firft differences- This ecfuation is to be applied with the fame, or a contrary 
fign, to that of the proportional part, according as the variations decreafe or 
increafe* 

The number for the minutes and feconds not in the argument will be 
found by addition* Thus for 9^, io« after noon, and 16' fecond difference, 
the corredion is $^\i + ^^*\s = *'' ^6'^6. 



TABLE XXXIIL 

CorreEfions lo he applied to the time of High Water ^ at full and 
change of the Moony to find the time of High Water on any 
other day^ 

With the help of this table, the time of high water may be found for anyl 
day in a known harbour, or any other place on the fea coaft- For this pur-| 
pofc the time of the neareft phafe of the moon at Greenwich (as given by the' 
Nautical Almanac) muft be reduced to the meridian of the given place, by 
adding or fubtrafling the longitude according as it is eaft or weft. The 
interval between that reduced time and the given day will give the corre<^ion 
which IS to be applied* to the time of high w^ater at full and change of the 

* In the columns before new moon and full moofit the corrcAions of the Tabic are fubtrac* 
lire ; in all the other coJumns they arc additive. 
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moon, in order to have the approximated time of high water on the given day. 
And applying again the coirrefponding corredion to the interval between the 
reduced time of the phafe, and that approximated time, the refult will be the 
time of the firft high water, on that aftronomical day. 

For the time of the fecond high water, thelaft interval muft be diminifhed 
or increafed by 1 2 hours, according as the given day falls before or after the 
phafe, and the correfponding correction applied as before will give the tia\e 
of the fecond high water. 

Example. 

What are the times of the firft and fecond high water at Port Praya in the 
Ifland of St. Jago, Auguft 1 1, 1 792 ? 

Time of ([ 's laft quarter at Greenwich , Auguft - - 9'. 2*. 5 5*" 
Longitude of Port Praya W. — ^•34 

Time of ([ *s laft quarter at Port Praya - - - . 9 . i . 2 1 
Given day •-.---.----•- 11. 

Interval after laft quarter •-- 1.22. 39 

Correction for that interval -.---.-.+ 7 • S'^ 

Time of high water at Port Praya at full and change 11. o A. M* 

Sum - - 11.18.32 

Approximated time of high water, Auguft - - - 11 • 6 . 32 

Time of ([ *s laft quarter - 9,1. 21 

Interval after laft quarter -.---.-•- 2,5.11 

Correction for that interval - + 7 • S3 

Time of high water at full and change -•-- 11. o A.M. 

Sum ---'-- ^^* S^ 

Time of firft high water required -.-..- ^ • S3 

Interval after laft quarter + I a^ - - • - - - • 2. 17, 11 
Corredion for that interval increafed .•.*.+ 8 . 29 

Time of high water at full and change - - . r 1 1 . o 

Time of fecond high water required . - - . . 19.29 
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PROBLEMS and EXAMPLES, 



PROBLEM L 

I'he longitude of a Ship at Sea being given^ to find the right 
afcenfiony declination^ &c. of the Sun or Moon for any time^ 
under that meridian^ hy means of the Nautical Almanac. 

1* Convert the (liiph longitude into time% and, according as it is weft 
or caft, add it to, or fubtra£l it from, the given time, in order to have the 
correiponding time at Greenwich* 

Obferve that, if the fum in the preceding addition is greater than 24*, the 
excefs above 24^ will be the correfponding time at Greenwich on the fol- 
lowing day. When the longitude, though greater, is to be fubt rafted from 
the given time, this muft be previoufly increafed by 24^; and the re- 
mainder will then exprefs the correfponding time on the preceding day at 
Greenwich* 

2, Take out of the Nautical Almanac the right afcenfion, or declination, 
&c. for the noon immediately preceding, and the variation for the 24*, or 
12* following, that is, the difference between the quantity taken, and that 
of the following noon or midnight, 

3, With that variation arid the time at Greenwich (which, for the ele- 
ments of the Moon is to be diminiflied by 12^, when the time exceeds it) as 
interval find the proportional part by Table XXXL This, being added to, 
or lubtrafted from, the preceding right afcenfion, declination, &c. will give 
the one required. 

4, When the Sun*s declination (or right afcenfion, &c.) is wanted for 
noon ni the (hip, the trouble of finding the correfponding time at Green- 
wich is unneceflary, and the proportional part of the variation may, at once, 
be found ufing the lateral argument in degrees and minutes of the circle. 
For this purpofe, it will be fufficient to take out the declinatbn for noon of 

• Degrees* niimitcs, &c. may be converted into lime, and vkfVirfa^ by means of the aigu- 
snenti of Tiblc XVI. wtiich contain the equivalent exprclliuns* 



11^^^ 



Jlb^ 
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the fame day, and the variation in the preceding 24 hours, if the longitude is 
caft, or in the following 24 hours, if the lorjgitud? is weft, marking the fign 
of the variation. The proportional part may then be found, entering the 
lateral argument with the longitude ; and it muft be applied to the declina- 
tioa taken out in the manner indicated by the fign of the variation.^ 

Remark. 

The Sun's (emidiameter is given in the Nautical Almanac to every fix 
days ; from which the femidiameter may be takeu at fight for any inter- 
mediate day. For example, it will be feen that on March ii, 1792, the 
femidiameter is 1 6'. 8''. 

Example i . 

What is the Sun's declination, February 3, 1792, at noon in longitude 
1 13'- 34' weft? 

Declination, Feb. 3 at noon at Greenwich - - - . - i6*. 30'. 29'' S. 
Var.inthefollow.24^,— 17'. 50''. Prop, part to 1 1 3^30' long.— 5 . 37 

Declination required • - - • - - • 16. 24. 5a S* 

Example 2. 

What is the Sun's declination, September 19, 1792, at noon in longitude 
I44^ 38' eaft ? 

Declination, Sept. 19 at noon at Greenwich ... - i^ y\ 2i"N. 
Varia. in the preced. 24% + 23'. 21''. Prop, part to 144^ 45' + 9 . 23 

Declination required - - - - - - - --1.16.44N. 

Example 3. 

What is the Sun's right afcenfion June ;i6, 1792, at 4^ 27*. 50' in longi- 
tude 93°. 18' eaft? 

Time at the (hipf June 16 4^.27^50' 

Longitude E. 93^ 18' = — 6. 13. 12 

Time at Greenwich the 15'* 22 • 14 . 38 



O's right afcenfion, June 15 at noon at Greenwich - - 5 • 37 • S5'^9 
Var. in 24^ + 4"- 9%4»or 4^ 9'. P. p. to 22^ i $'^^3'"^ S^'- 5 ^' = + * 3 • 50>8 

■ . M il 

Right afcenfion required - - - - - - 5.41. 46, 7 
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Example 4. 

What is the Moon's horizontal parallax, January i, 17921 at 1 1*; 2^"^* 41' 
in longitude 71^ 23' weft ? 

Time at the fliip January i - - . - • 11*, 35". 41* 
Longitude W*^!**. 23'= - - - • + 4. 45 . 32 

Time at Greenwich - - - • - 



C 's horizontal parallax at midnight at Greenwich 
Variation in 12%*- i8'\ Prop, part to 4** 21' - 

Horizontal parallax required -. - • 



[6 • 21 . 13 

7 

55 • ^5 



Example 5. 

What is the Moon*s declination, February 18, 1792, at 22*, 28% 13' in 
longitude j8^ 16' caft ? 

Time at the fhip^ February 18 - - - • 22*. 28**. 13* 
Longitude E, jB"** 16' = - - - - ^ i ♦ 13 » 4 

Time at Greenwich •--«-- 

d *s declination, Feb. 18 at midnight at Greenwich 
Variation in 1 2*, — 53'. Prop, part to 9^ 15' - - 

Declination required ••--«, 

MemarL 

In finding the moon's right afcenfion and declination, regard may be had 
to the fecond differences, taking the two quantities preceding, and the two 
following, in the Nautical Almanac. Thus, in the laft example, we have : 

{ *i Dedmiibn. Jiril DiS. Second Diff. Mean Second Dif . 

Feb. iS, at noon - - - 17^ ^j* S* 



16'. jo' 



21 . 


»5 • 


9 


— 


17". 


22' S. 

41 




16 . 


41 S. 



•J • u - • - 35 
at midnight <• - 17. 22 - - 


18' 


- - - S3 
JO, at nooii ---16.29 


15 


- - - 1». 8 





I;**. 22 



at midnight - - 15* ^i 
Declination Feb. 18 at midnight - - - - - 
Variation in 1^*1—53'- Prop, part to 9*. 15"*, — 40'. 5 1"\ ^ 1 

Correaion for 16'. 30"^', 2** diE and 9^ 15", + i . a; J 39-24 

Pecli nation required - * - - * - 16. 42, 36 



S. 
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PROBLEM 11. 

To correSi the obferved Altitude of a Star^ or of the Limb of the 
Sun or Moony in order to reduce it to the true Altitude of the 
Center. 

I. Take, out of Table 11. the dip of the horizon, which is to be fubtraftcd 
from the obferved altitude, in order to have the apparent altitude of the ftar, 
or of the obferved limb of the fun or moon. 

Or, find the dip by the method in pages 4 and 5. If it is the fun, find, 
by the Nautical Almanac, the femidiameter for the given day, and add it to, 
or fubtrad: it from, the apparent altitude of the obferved limb, according 
as it is the lower or the upper ; which will give the apparent altitude of 
the center. 

a. If it is the moon, find by the Nautical Almanac, the horizontal femi- 
diameter and parallax for the given time at the fhip (reducing it to the cor- 
refponding time at Greenwich). And with the horizontal femidiameter take 
out of Table VI. the femidiameter anfvvering to the apparent altitude of 
the limb : this femidiameter muft be added to, or fubtraded from, the faid 
apparent altitude, according as the obferved is the lower or the upper limb, 
in order to have the apparent altitude of the center. 

3. The correftions to be applied to the apparent altitude already found. 
In order to conclude the true altitude, will be found by means of Table III 
for a flar, or for the fun, or, by means of Table VII, for the moon (obfer- 
ving, for this, that the horizontal parallax found before is the top argument 
of the table). 

Thefe operations having been fufBciently explained in the articles relative. 
to the faid tables, we (hall refer for farther examples to thofe of the follow- 
ing problems^ 

Remark. 

The inverfe problem, that of deducing the apparent altitude of a flar, or 

L 
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of the fun, or moon, from the true altitude*, has been likewife fufficiently 
explained, and will be farther exemplified in Problem XIV. 

PROBLEM III. 

To determine the Azimuth of the Sun by means of its obferved 

Altitude. 

1. Find by the Nautical Almanac the fun's declination for the time of the 
obfcrvation (Problem I.), and deduce the diftance from the fun to the 
elevated pole +. 

2. Corredl the obferved altitude of the fun (Problem II). 

3. Add together the fun's polar diftance, the fun's altitude, and the (hip's 
latitude ; take half the fum, and the difference between the half-fum and 
the polar diftance. 

4. Add together the logarithmic fecant \ of the altitude, the logarith- 
mic fecant of the latitude, the logarithmic cofine of the half-fum, and the 
logarithmic double cofine of the difference ; the fum will be the logarithmic 
verfed-fine of the azimuth, reckoned from that quadrant of the meridian 
where the elevated pole is fituated. 

Remark. 

This problem is ufeful in determining the magnetic variation, by ob- 
ferving the altitude of the fun at the time when its azimuth is taken with 

• When wc fimply cxprcfs the apparent or the true altitude of the fun or moon, we mean the 
apparent or true ahitude of the centers. 

t The fun*s polar diftance (that is, the diftance to the elevated pole) will be had by taking the 
complement to 90° of the fun*s declination, when the latitude is of the fame name \ or by adding 
90^ to the declination, when the latitude is of a different name. 

X In all our rules and examples, we fliall fuppofe that the logarithmic fecants, &c. which, in the 
table, have an index compofed of two figures, are taken out, and ufed in the calculations, omitting 
the firft figure ; that is, reducing the index to the units, or to the fecond figure. In fa£l, no mif« 
take or doubt can arife from fuch alterations, &c« asa defeA or excefs of 10, ao, &c. in the indexes, 
^ill be inftantly perceived, and eafily fupplied. 
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the compafs, and comparing this obferved azimuth with the computed 
azimuth in the manner explained with regard to the amplitudes (pages 29^ 
30, 31). For this purpofe, it will be fufficienttto make the calculation, neg* 
leding the feconds of the data, as follows. 

Example. 

July 6, 1792, in a8^. 30' north latitude, and 42\ 21' weft longitude, at 
19^ 42'" eftimated time, the altitude of the 0's lower limb was obferved 
fto the eaft) to be 9^ 58'* 45'', the eye being raifed 16 feet above the fea. 
The azimuth by the compafs, obferved at the fame time, was 87° S.E. 
What are the O's azimuth, and the variation of the compafs ? 

Eftimated time at the (hip - - - - - 19^ 42**. o* 
Longitude W. - - - - - - +2«49-24 

Time at Greenwich - - - - • • 22 .31. 24 
O's declination then (by Nautical Almanac) • - 22^ 31' 

Obferved alt. of © 's low. limb 9^ 59' 
Dip - 4 

Semic^iameter -. • - . 4- 16 • 

ID. II 

Refradl. — parallax 5 

True altitude - - • - 10. 6 L. fee, • - - 0,00678 
Latitude - ... - 28.30 L. fee, - - - 0.05610 
O's polar diftance - - 67 . 29 

Sum - - .... 106 . 5 

Half.fum ----- 53 . 2 L. cos. - • - 9.779^3 

Half-fum CO pol. diftance 14.27!-^ double cos. 0.28707 

Azimuth L.fuv..finc(fum)io.i29o8 69^45'N.E. 

Azimuth by compafs - - • - 87° S.E. or • - - 93 . o N.E. 

Variation of the compafs -• 23.15N.W. 
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PROBLEM IV. 

To find the Latitude of a Ship at Sea^ by the obferved Meridian 

Altitude of the Suns Limb. 

1. With the (hip's longitude, find by the Nautical Almanac the fun's 
declination for noon at the (hip; that is, for the time of obfervation 
(Problem I, 4). 

2. Reduce the obferved altitude to the true altitude of the center 
(Problem II). 

3. Deduce the fun's meridian zenith diftance (the complement to 90^ of 
the altitude)^ and call it north or fouth, according as the fun is to the north 
or (buth of the obferver, at the time of making the obfervation. Take the 
difference, or the fum of the meridian zenith diftance and declination, ac- 
cording as they are of the fame name, or of different names * ; and the 
refult will be the latitude of the (hip required. 

The latitude w\\\ always be of the name of the declination, except when 
the declination is of the fame name, but lefs than the meridian zenith dif- 
tance, in which cafe the latitude will be of a contrary name. 

Remark. 

The fun, as well as the moon and ftars, may pafs fucceffively and without 
fetting, by two different points of the meridian. The above rules will then 
be fufficient for the upper paffage ; but if the fun was obferved at its leaft 
altitude (between the elevated pole and the horizon), the latitude will be 
found, by adding together the meridian zenith diftance and the declination^ 
and taking the fum from 1 8o^ 



* The name in this acceptation relates to the diftin£lionof the zenith diftance, dccliBatioo, &c. 
into north or fouth. 
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Example. 

March 12, 1792, a (hip bemg in 5 3^ 10' longitude weft, the meridian 
altitude of the fun's lower limb was obferved (to the fouth) to be 
86^ 10'. 15'' ; the obferver's eye was 17 feet above the furfece of the fea : 
What is the latitude of the (hip ? 

Obferved altitude of ©*s lower limb - - - 86^ 10'. 15" S. 

Dip ------- -i. 4»4 

Apparent altitude of the lower limb - - - 86 . 6 • 1 1 
Semidiameter -- + 16. 8 

Apparent altitude of the center - - - - • 86. 22. 19 
Refradion — parallax ----.--— 3 

True altitude --------- 86. 22. 16 

Zenith diftance (complement to 90"") - - - 3 . 37 . 44 
Declination (by Nautical Almanac) - - - 2. 51. 29 S. 

Latitude required (difference) -- - - - 0.46.15N. 

PROBLEM V. 

To find the Latitude of a Ship at Sea by the obferved Meridian 

Altitude of a Star. 

Find the declination of the Star for the given time by Table XXX. (See 
page 32). Corredl the altitude, and proceed in the remainder of the opera- 
tion, according to the rules laid down in the laft problem. 

Example. 

September 3, 1792, in a fhip at fea the meridian altitude of Fotnalhaut 
was obferved (to the fouth) to be 74^ 19'. 45", the obferver*s eye being 19 
feet above the furface of the fea : What is the latitude of the fhip ? 

Obferved altitude of Fi9W^//6^«/ - - - - 74^ 19', 45" S. 

Dip -..--.^---- ^ 4*17 

Apparent altitude ----.-- - 74. 15. 28 
Refraction -•-• ..- jg 

True altitude - - 74. 15. 12 

Zenith diftance (complement to 90®) - - ^5 • 44- 48 
Declination (by Table XXX) 30. 42. 56 S. 

Latitude (difference) -.-.--. 14. 58. 8 S. 

M * 
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PROBLEM. VL 

To find the Latitude of a Ship at Sea by the obferved Meridian 

Altitude of the Moons Limb. 

1. Find by the Nautical Almanac the time of the moon*s pafTuig the 
meridian of Greenwich, on the given day ; and take the difference between 
that time and the time of the preceding palfage, if the fhip's longitude is 
eaft, or the difference between the faid paflage and the following paffage, if 
the longitude is weft. 

With that difference, as variation, and the fhip*3 longitude, find (by Table 
XXXL) the proportional part; and add it tOj or fubtrafl it from, the paf- 
fage at Greenw ich, according as the longitude is weft or eaft, and the fum or 
difference will be the time at the fhip when the moon paffed the meridiaD^ 
that is, when the obfcrvation Was made* 

If the time at the (hip, when the obfcrvation was made, is well knowiif 
the above calculation may be omitted. 

2. For the faid time (reduced to that at Greenwich) find by tht 
Ephemeris the moou^s horizontal femidiameter, horizontal parallax, and 
declination* 

3. Cor reft the obferved altitude (Problem II), and conclude the latitude, 
follow ing the rules in Problem IV. 



Example. 

February 19, 1792, in longitude 157*^, 13' eaft, the altitude of the raoon*3 
upper limb was obferved (to the north) to be 82*', 7'. 30", the obferver's 
eye being 20 feet above tlie fur face of the fea : What is the latitude of 
the (hip ? 



[ 47 3 

Time of ([ *$ paflage at Greenwich Feb. 19 - - - - 22*. 22* 
DifF. to the preceding paflage — 58*. Prop, part to 1 5 7^ 1 5' — 25 . 20' 

Time at the (hip ... . . . - 21 . 56 . 40 

Longitude eafl: 157^ 13' = - - • - — 10 . 28 . 52 

Time at Greenwich - - - - - - - 10.27.48 

{([ *s horizontal femidiamcter 16'. 21'' 

<[ *s horizontal parallax - - 60. i 

<[ 's declination - - • - 15^29.418. 
Obfervcd altitude of <[ *s upper limb •• • - -82.7.30N. 
Dip — 4. 24 

Apparent altitude of upper limb -- - - 82.3.6 

Semidiameter in altitude • • - ^ - — 16.38 

Apparent altitude - - - - - - 81. 46 .28 

Parallax — refraftibn + 8.27 

True altitude - • - - - - - -81.54.55 

2^nith diftance (complement to 90®) • - - - ^ • S • 5 
Declination - • • - • - - -15. 29. 41 S. 

Latitude of the fliip required - • • •* - 23 . 34 . 46 S. 



PROBLEM VIL 

To find the Latitude of a Ship at Sea by fever al Altitudes of the 

Sun ohferved near Noon. 

1. By obferved altitudes of the fun, (Problem IX) or by (bme other way, 
let the watch be compared with apparent time, when it may be pradi- 
cable or convenient, in order to determine the time which the watch will 
mark, or has marked, at the moment of noon at the ihip. 

2. Add the obferved altitudes together, and divide the fum by their num- 
ber, in order to have the mean obferved altitude. 

3. Take the differences between the time of noon by the watch, and 
the time of the obfervation of each altitude. Find in Table XXIII, 
the multiplier for each difference or interval, add all the multipliers 
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together, and divide the fum by their number, in order to have the meaa 
multiplier. 

4, Find, by the Nautical Almanac, the fun's declination for noon (Pro- 
blem I) ; with which and the latitude by account take the correfponding 
number out of Table XXII, and multiply it by the mean multiplier. The 
produd and the mean altitude added together will be the obferved meridian 
altitude, from which the latitude may be eafibly concluded (Problem IV). 

Example. 

March 7, 1792, in latitude 18°. 45' N. by account, and longitude 111^34' 
weft, the apparent time was determined by the fun's altitude ; from which it 
was found that the watch was then 15' too flow for apparent time under that 
meridian. The (hip afterwards failed and made 13' of latitude to the fouth, 
and i^ 56' of longitude to the weft. In this fituation (latitude i8^ 32', and 
longitude 113^ 30') the four following altitudes of the Sun's lower limb 
were obferved, the eye being 13 feet above the fea: What is the (hip's 
latitude ? 

Obferved altitudes of 

Timet bjr watch 

12* S • 41 
12. 7 • 12 
12 • II . 13 

Sum ------* 

Mean altitude (dividing by 4) 

The watch is too flow in longitude 1 1 1^ 34' W - - • - - 15' 
Ship's difference in longitude W* 1^. 56' = - - - — ^ 7*. 44 

Therefore, in longitude 113''. 30', the watch is too faft 7 . 29 

And at noon the time (hewn by the watch will be - 12*. 7 . 29 
O 's declination at noon (by Nautical Almanac) - - 4^ 45' , y" S. 



Obferved altitudes of 


's lower limb 


73"' 


59'. 


'5" 


74. 


0. 





74. 


I • 





74. 


I • 


30 


296. 


I • 


45 


74. 


0. 


26 
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3 




Time of noon Timci of the obferva- 
bj watch. tions by watch. 


Intervals. 


MultiplienofT.XXUI. 


12*. 7^29^^ 


■ 12*. 3". 53' - - - 
12 . 5 . 41 . - - 
12 . 7 . 12 - - - 


3 . 36' - 
I . 48 - 

. 17 - 


- - - i3»o 

- - - 3»2 

- - - o,i 


t 12 . II . 13 - - - 


3 '44 . 


- - - i3'9 


Sum ------ 

Mean multiplier (dividing by 4) 
Difference of Table XXII 


- 


30,2 

7»5 
- - 4V 


Produ<a 35, 25, or . . - 
Obferved altitude of 's lower limb 


» ^ 


- +: 35" 

- 74* . . 26 


Computed meridian altitude of lower li 
Dip 


mb 


- 74 • I . I 
3-33 


Scmidiamcter . . . - 


.- 


73 '57' 28 
+ 16 . 9 


Refraflion — parallax - - . 


- 


74 . 13 • 37 
— 14 


True meridian altitude 


- 74 . 13 . 23 


Zenith diftance (complement to 90'') - 
Declination - - - - - 


• m 


15 . 46 . 37 
4 . 45 • 7 


Latitude of the fhip required 


- 


- 20 . 31 .44 



Remark. 

For greater accuracy, the operation might be repeated, ufing the latitude 
already found inflead of the latitude by account, but the error of the firft 
refult will generally be inconfiderable. 



PROBLEM VIIL 

To find the Latitude of a Jhip at Sea^ by two obferved altitudes 
of the Sutiy and the time elapfed betwee7t the Obfervations^ 
having befides the Latitude by Account. 

We (hall divide what relates to this problem in three articles. 

N 
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Rimarks cmcerning the Obferoatkm. 

"WTico the knowledge of the latitude is neceffary far the lafety of the 
fliip, if would be imprudent to truft to the obfervation of the Sun*s meridian 
altitude^ which the weather may render imprafticable. In fuch cafes, the 
Sun's altitude niay be oblerred federal times during the day ; and this atten- 
tion will be the more indifpenfable, if the weather is cloudy or unfertlcd» in 
whicli clrcumftanccs it will be uicful to take the altitude whenever the Sun 
appears, or the obfervadon is advantageous* The following rules arc in- 
tended to dire£l the choice of proper circumftances for making the obferva- 
tions, and likewife for determining, among feveral obfervationst thole %Thi£h 
are preferable for the accuracy of the refult*. 

I* It will be always advantageous to have an altitude taken near noon. 
ThuSt among feveral obferved altitudes, the greateft is always to be adopted 
for one, and the choice of the other may be determined by the following 
confiderations^ 

2, When two altitudes were obferved on difierent fides of the roeridiati, 
(that is, one altitude before, and the other after noon), it will be proper that 
the lefler altitude be likewnfe obferved near noon. Befidcs, the interval of 
time between noon and the time of each oblervation muft not exceed the 
ilmi$ from nmn in Table XXV III, aofwering to the fhip's latitude by 
account, and the fun*s declination at that time, which may be found by 
the Nautical Almanac. 

If the above circumllances take place, the obfervations on different fides of 
the raeridiaiv w^jH be preferable 10 the obferv ations on the lame fide. 

3- When two altitudes correfpond to the lame fide of the meridian, it will 
be advantageous that the lefler altitude be obferved at an interval of time 
from noon, greater than the imt from men given in Table XXVIIL 

In that rule we muft, however, except the cafes when the fun, in its 
diurnal motion, pa fie s between the zenith and the elevated pole. Then, it 
will be proper that one of the altitudes be obferved at the lame time from 
noon as that given in Table XXV^ilL 



^ Some cifei may remaiii iindetefmincd by thcfc rulesi but roofl frctjucailjr they will be fuffi-. 
ckmi. In my getiersl TTeaiifc, I fhii] include a tabic for determining, in exerj circutnfcincc, tl)e 
proper choice or obfcivatioas. 
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4- Two altitudes may be fo fituatcd as to render the determination of the 
latitode, by them, either impoflible, or liable to great errors. It will then be 
neceflary, either to abandon the invefligation altogether, or to proceed in it 
with care and caution. For this reafon, a preliminary examination may be 
made to afcertain the nature of the cafe as follows. 

With the time elapfed between thcobfervations and the aftual declination 
of the fun, take the correfponding arc of Table XXIX ; and the cafe will be 
impoffible or unfavourable, if this arc equals or differs but little from the 
difference between the true altitudes, or from the complement to J So"* of the 
fum of the altitudes. 

The above difad vantage is unavoidable, when the fun, in its diurnal mo- 
tion, pafles the nieridian at the zenith, or near the zenith. 

It feems unneceflary to add, that the interval of time may be more or lefs 
extended, according to the degree of confidence which may be had in the 
watch during that time. A watch may be too bad for this purpofe, and a 
good timekeeper may enable the obferver to afcertain the latitude with fuf- 
ficient accuracy in circumftances otherwlfe difadvantageous *, 



Rules for the Calculation. 

1. Cor reft the two obferved altitudes which are to be employed in the 
calculation (Problem II). 

2. Find, by the Nautical Almanac, the fun*s declination for the time of 
each oWervation (Problem I), 

3. Subtrafting the time, by the watch, of the firft obfervation, from the 
time of the fecond obfervation (increafed by i 2*, if neceffary), the remainder 
will be the interval, or time elapfed \. Add to, or fubtraft from, that inter- 
val, the difference of longitude made by the (hip between the obfervations, 
according as it is to the eaft, or to the w eft ; and the fum or difference will be 
the interval corrected for the calculation. 



• Dr* Maikelync thinks that the watch ought to go at lead ^vithin an error of four minutes in 
four-and-twcnty hours, 

\ If the motion of ihc watch, in twenty- four hours^ differs confidcrably from true time, it will 
be proper 10 ct;rrcil the interval, or time cbpfed, by the proportional part of the jate. 
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4» Add together the fun's polar diftance for the time of the obfervatlon of 
the leffer altitude, and the fl>ip's latitude by account at the fame place ; the 
fum Will be the fuppokd meridian altitude. Take the fum, and the dif- 
ference, between the meridian altitude and the leflcr altitude; and take the 
logarithmic cofecant of the polar diftance, the logarithmic fecant of the lati- 
tude, half the logarithmic fuverfed fine of the fum, and half the logarithmic 
verfed-fine of the ditference ; add them together, and the arc, in time, anfwer- 
ing to the fum in the logarithmic verfcd-fmes, will be the great horary angle. 

5. The diflference between that angle and the interval will be the leflcr 
horary angle^ 

6» Take the arithmetical complement* of the logarithmic vcrfed-fine of 
the lefler horary anglc» the logarithmic coverfed-fine of the great altitude, 
and the logarithmic fecant of the (hip's latitude by account, at the place of 
the obfervation of that altitude : add them together, with the logarithmic 
cofecant of the polar di fiance employed before* Look for the fum In the 
logarithmic coftcants, ani take out the correfponding logarithmic coverfed- 
fine (that which anfwers to the lame arc or argument) ; add it to the loga- 
rithmic coverfed-fine of the great altitude, and the arc, in parts of the circle^ 
anfw^ering to the fum (the index being reduced to the units), in the loga- 
rithmic verfed-fines, will be the lun^s meridian zenith diftance, at the place 
where the great altitude was obferved. 

The latitude of the fame place might be eafily concluded from the me- 
ridian zenith diftance (Problem IV), but this latitude, in moft circumftances, 
w^ould be no more than an approximation- The following rules will procure 
the true latitude wuth fufficient accuracy in all cafes, 

*j. Make the above calculation with two fuppofitions ; each latitude of the 
firft fuppofition being 30' lefs than the latitude by account, and each latitude 
of the fccond fuppofition iV" greater than the correfponding latitude of the 
firfl: fuppofition. From each meridian zenith diftance, thus obtained, deduce 
a computed declination (which may be had by adding together the meridian 
zenith diftance, and the fuppofed latitude relative to the great altitude, w hen 
the fun paflcs between the zenith and the elevated pole; or, by taking their 
difference in all the other circumftances). Take the difference, between the 



I 



• The ariihmetical complement of a logarichoi is found by taking the complement to 9 of every 
figure, except the bft, uf which the complement lo 10 is to be taken. This may be done by 
jncmory at the fight of the tabic. 
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two computed declinations ; as well as, between the firfl computed, and the 
true declination at the time of obferving the great altitude. Multiply the 
fecond difference by 6q\ and divide the prodmft by the firft difference ; the 
quotient will be the corredion to be applied to the firft fuppofed latitude of 
the place where the great altitude was obfervcd, in order to have the latitude 
of the fame place* 

How to apply the corred:ion will evidently appear^ by confidering that the 
true latitude is fituated, refpe6ling the two fuppofed latitudes, in the fame 
manner as the true declination is refpefting the two computed declinations : 
fo that if the true decUnaiion is, refpe£ling the firft computed declination, on 
the fame fide with the ftcond computed declination^ or on the other fide; the 
true latitude will likewife be, refpefting the firft fuppofed latitude, on the 
jame fide with the fecond fuppofed latitude, or on the other fide. 

The fame correflion, and applied in the fame manner, to the firft fup- 
pofed latitude, will give the latitude of that place. In moft cafes, the lati- 
tude wanted will be that of the fliip at the time of the fecond obfervation. 

Remark, 

In general, it will be fufficient to make the calculation, neglecfling the 
feconds of the data, and taking the arcs to the neareft dalnute of the circle^ 
or four feconds of time. The latitude thus computed may have an error of 
i', or fomewhat more ; but no greater degree of accuracy is neceflary in 
the general praflice of Navigation • 



Example i. 

February rj, 1792, in latitude, by account, 46^ ^f north, and longitude 

57^ 32' weft, at 12*. 1 2*", ^2\ by a watch which was 5". 18' too flow in this 

place, the altitude of the fun's lower limb was obferved to be 28^ 42', 10", the 

height of the obferver's eye being 20 feet* The fliip afterwards failed till 

the diflference of latitude was 15' north, and the difference of longitude 8' 

weft, and then (being in latitude 46\ 52' north, and longitude 57*'. 40' weft) 

at 2*. 58™. 39' by the fame watch, tlie altitude of the fun's lower limb was 

obferved to be i6\ 41', 15", the height of the obferver*s eye being 20 feet as 

before. What is the latitude of the place of the fecond obfervation? 

o 
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fof I ft obfervation 12*. 12*. ^^' 
^1 



Times by the watch j Interval 2*. 46*. 6' 

I of 2d obfervation 2 • 58 • 39 
The watch too flow in the firft place + 5.18 

Time of ift obfervation at the (hip • 0.17.51 
Longitude W. 57^ 32' = - - - + 3 > 5^ - 8 

Time of ift obfervation at Greenwich 4 . 7 • 59 

Interval - - - - - +2. 46. 6 

Time of 2d obfervation at Greenwich 6 . 54 . 5 



The *s declination for the time of the firft obfervation (at o*. 12'". ^^ in 
132^ 51' weft longitude) will be found by the Nautical Almanac to be 
if. 17'. i" S. ; and for 2^ 46^ 6' after, that is, for the time of the fecond 
obfervation, 13''. 14^ 41'' S. 

Interval - - - ^ . - 2^. 46**. 6' 

Difference of longitude W. 8' = - - — 32 



Interval corrected 


- 


2 • 45 • 34 




Fiift. 


Second. 


Obferved altitude of© *s low. limb 28^ 


4z'. 10" 


- - - 16°. 41'. 15" 


Dip - 


4. 24 


- - - 4.24 


Apparent altitude of lower limb 28 . 


37-46 


- - - 16 . 36. 51 


Semidiameter - - - + 


16. 14 


- - - + 16. 14 


Apparent altitude of center - - 28 . 

- I'. 39"\ 
Refrad. — parall. \ — 

+ 4 J 


54. 
^•35 


- - - 16.53. 5 
-2'.58"-| 


True altitude 28 


. S2.2S 


- i6 . 50. 8 
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Polar dtfUnce of lefler altitode 
Sopp. latitude of leiTcr altitude 


Fint Suppoftidon. Second Suppositioa. 

i03^. i;' L. cofec. - m 0.01172 . - • • - 0.01172 
46 . 22 L. fee. - - • 0.16113 - -f- '** - 0.16922 


Sopp. meridian altitude - - 
Lefler altitude 


149 • 37 
16 . 50 








Sum 

Diflbence ...'... 


166 • 27 Half-L fuv. fine 
IJ2 • 47 HaIf-1. v.fine 


4.22x19 
5.11255 


- + I- - 

- +1° - 


4.18914 
5.11419 


Greater horai/ angle - - • 


3 • g"* 1 1' L. V. fine (fum) 


9.50769 


3^ 3-- 5^' 


9.48427 


Interval - 


« • 45 • 3+ 


. . . 


• 2 • +5 . 34 




Lefler horary angle (diff.) - 


o. 23 • 58 C. l.v. fine • 

L. cofec. pol. dift. 
46*. y L.fcc. . - . 
28 . 52 L.cov. fine - - 


2.27596 

0.01 172 
0.1J915 
9.71368 


. 18 . 18 


2.49831- 


Sopp. latitude of great altitude 
Great latitude . - . . . 


(a) - - . . 


0.01172 
0.16717 
9.71368 (a) 




L. cofec. A (fum) 


12.16051 




1 2.;) 9088 




L. cov. fine A 


9.99696 (b) - - - - 


9.99823 (b) 


Meridian zenith diftance • - 


60 • 54 L. V. fine (a + b) 


9.71064 


- Ct". o- 


9.71191 


Supp. latitude of great altitude 


Afi .«9____a. 




47 • 7 




40. 7------ 






Computed declination (diff.) 


14 . 47 . - . Diff: 54' 


... 


13 • 53 




True declination of great alt. 


13 . 17 * 








Difference --.--- 


I . 30 




90' X 60' 




OnrfwAinn of the firft 


liflffiiw\Ak/4 \9¥ttitA^m _ 




Firft fuppofed latitude of the place of the fecond obfervation - - 


S4' • 


_. 1 • 4^ 
46 . 22 


r^nrr^Af/f lafif nrli* nf tY^ot t\1<i/«j. ^ 






^Q «• 










- 40 • 2 



The latitude of the place where the firft obfervation was made would, in 
the fame manner, be found to be i*^. 40' + 46*". 7', that is, 47**. 47'. 

Remark. 

Having made the preparatory operations with the data for the firft fuppofi- 
tion, it is unneccflary to repeat them, being fufficient, for the fecond fuppo- 
fition, to take the logarithms relative to the fum and difference, as well as 
to the latitudes,, fuppofing each of thofe arcs increafed by i^ 

The halves of the logarithms wanted may be cafily taken, at fight, out of 
the table ; and confiderable trouble will, befidcs, be favcd by performing the 
calculations of the two fuppofitions at the fame time, and taking the cor- 
refponding logarithms, or arcs, at the fame opening of the book. 
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Example 2. 

June 9, 1792, (fuppofing the watch regulated, or correfted, according to 
the meridian of the place where the firft obfejrvation was madej : 

f 8 true altitudes. Tioiet \rf W9tch. Latttodet by accoant. Longitude. Q *s dcclinattom 

Firft obf. J+*. 57'. 48" !(/'. a*. 24' 3**. 4'N. 97*.4o*W. 23^2'. ip^N. 
Second obC 26 • 19 . 52 4 . 14 . 47 3 • 35 97 * 3' ^3 * 3 - ^7 

Interval --.--• 6.ii.23 
DiC of bngitude £• 9' = 36 

Interval corroded • • 6 • 1 1 . 59 

Fini Supposition. Second S^pfo^Hioiu 

Polar diftance of lefler altitude 66^. 57' L.cofec. - - - 0.03613 -•.--- 0.03613 

Supp. latitude of lefler altitude 3 . 5 L. fee. • - • 0.00063 - -4* ^* - 0.001 10 

Supp. meridian altitude - • 70 . 2 

Lefler altitude - . • « « 26 . 20 

Sum - - r - - 96 . 22 H^-L fuv« fine * 4.97448 - -f 1* - 4.97020 
Kflfercncc - - - - 43 • 4* Half-1. v. fine - 4.72127 - + '® - 4«7306o 

Greater horary angle - - - 4*. 10% 28' L. v. fine (fum) 9-73^51 4* i*"* 16' 9.73803 

Interval - - - -6. 11. 59 - - - - - 6.11.59 

Lefler horary angle (diff.) 2 . i • 31 C.Uv. fine - - 0.86221 1 • ^9 . 43 0.87487 

L. cofec. poL dift. 0*03613 . . - . - 0.03613 
Supp. latitude of great altitude - 2®. 34' L.fec. - • * 0^00044 -» -f- r^ . - 0^00084 
Great altitude - - - - 54 . 5I L. cov. ^nc - - 9.25811(a) .... 9.25811(a) 

L. cofec. A (fum) 10.15689 . • - • • 10^16995 

. L.C0V. fineA 9.48180(b) • - • » 9>5i<^23. (b) 

Meridian zenith diftance - - - 19 . 5 L. v. fine (a -t- b> 8.73991 - 19^^43' • 8.76834 

Supp. latitude of great altitude -2. 34- - - - - -3. 34 

Computed declination (fum) - - 21 . 39 - -t Diff. i*. 38' - - - 23 . 17 

True declination of great altitude 23. 2 

Di&rence - - - - i . 23 

83' X 60' 
Corre^on of the firft fuppoM latitudes . • • . • . . ., .>^ ' ■ ==^ o^* 51' 

Firft fuppofixl latitude of the place of the firft obfervatipo • . • • 2 • 34 

Firft fuppofed latitude of the place of the fecond obfervation • - - • % • i 

CorrcAcd latitude of the firft place - - - - - - - - 3*^5 

CooeAed latitude of the fecond j^ace - - • • - • - - 3*5^ 
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RemarL 

When the latitude by account^ and the corredled latitude, differ confider- 
ably more than i% it will be proper to make a third calculation, ufuig the 
corre£ted latitudes as fuppofed latitudes ; from whence, a fecond corrcded 
latitude will be concluded, as before, by means of the third computed decli- 
nation, and of that computed declination which comes neareft the truth, 
among the two former fuppofitions- The only akcratioii required, in this 
calculation, is to multiply the firft difference, not by 60' as before, but by the 
common difference, between the third fuppofed latitudes, and thofe of ihe 
other chofen fuppofition. The calculation, with a third fuppofition, will be 
very important when the circumftances of the obfcrvations arc difadvanta- 
geous, but fuch a cafe will feldom occur in praflice. 

In unfavourable cafes, it might, likewlfe, be proper to make the calcula- 
tion, without negleiling the feconds of the circle, or the tenths of a fecoud 
of time- But even then the latitude may, in general, be brought within a 
minute, without taking proportional parts, by repeating the calculation with 
a third fuppofition in the manner explained before; and the trouble of thus 
making the calculations of three fuppofitions, will, perhaps, be found lefs 
than that of two fuppofitions with proportional parts*. 

IL 

Rules for afcertaining the Errors which may refult^ to the cor^ 
reBed Latitude^ from the Errors of the Data. 

The interval of time meafured by the watch may be erroneous, and errors 
may, Ukewife, be committed in the obfcrvations of the altitudes* Each of 
thefe errors will affeft the corrected latitude more or lefs, according to the 
circumftances of the cafe ; and, in order to proceed with fafety, it will be 
neceffary to determine what degree of confidetice may be placed in the cor- 
rected latitude by computing the influence of every fource of error. This 
attention may be difpenfed with when the great altitude was obferved near 



• By the limits of my prcfent plan, 1 am obliged to omit here fcveral illuftratlons and reflcc- 
tioQi hwkh will be found io my general Treaiife • 

P 
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noon, and in fituations where the fun crofles the meridian, at fonne di ft a nee 
from the zenith, as the latitude obtained will then be fufRciently accurate; 
but the examination of the errors to be apprehended, in the corre<3:ed lati- 
tude, from the probable errors of the data, mufl not be omitted when the 
clrcumftances of the cafe are unfavourable, and the knowledge of the lati- 
tude important* We fhall give a feparate rule for each error, applying it to 
Example 2. 



4 



Error of the hatitude ai^tftng from an Error in the Interval 

of Time^ 

It is here to be obferved, that this fource of error comprehends, not only 
the error tvhich may have been committed, in meafuring by a watch the 
interval of time between the obfervations, but alfo the error which may be 
afcribed to the difference of longitude, concluded from the dead reckoning 
during that time. This error may be eftimated accordhig to circumftances, 
and (turned into time) is to be joined with the probable error of the time 
elapfed, in order toconfider the refult of the two, each being taken with 
its fign, as it tends to increafe or decreafe the interval. This refult we ftiall 
diftinguifh fingly by the name of error of the watch, or error of the interval* 

Repeat the fecond part of the calculation, (that which follows the reduc- 
tion of the Icffer horary angle) uJing the interval increafed by 2"*, or, 
which comes to the fame, the lefler horary angle increafed or diminilhcd by 
a'', according as the interval is greater or lefs than the great horary angle. 
The comparifon between the corrected latitude, thus obtained, and the 
former, will give the error, arifing from an excefs of 2" in the interval ; 
and the fame error, but on the oppofite fide, will refult from a defeft of a"*. 
From hence, it will be eafy to deduce, by the rule of proportion, the error 
to be apprehended in the latitude from any other error in the interval* 



I 
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In Example 2 : 

First SuppositioQ. Seeond Suppositiot. 

I^e|er honuy angle + >*"•-' 2^ j"** 31' C. I. v. fine - - 0.84837 2*. !*• 43' 0.86081 . 

L. cofec. pel. did. 0.03613 • • • - . 0.03613 

L. fee. fupp. lat. 0.00044 • . • . - 0.00084 

L, COY. fine gr. alt, 9.25811(a) - - . 9.25811(2) 

L. cofcc.A (fum) 10.14305 - - - . 10.15589 

L. cor. fine A - 9.44818(b) - <^ - 9.479+' (W 

Meridian zenith diftancc - . l8^ 21' L. t. fine (a -f-b) 8.70629 - i9*. 2' 8.73752 

Supp. latitude of great altitude - 2 • 34 3 • 34 

Compoted declination - - . 20 . 5^5 - - - Diff. i*. 41' - - • 22 . 36 

Trae declination of great altitude 23 . 2 

Di^rence --.--.2.7 



. ^iLiiil = X-. .5' 

lOI 



Corredion of the firft fuppofed latitudes ... 

Firft fuppofed4atitude of the place of the fecond obfervation 

Corredled latitude of that plaoe - • - • • • -4. 20 

Corre6led latitude of the fame found before - • •> - • ^ 3 • S^ 

Error of latitude from + 2** in the interval - - • - •+0.24 

If the error of the interval was — 2% that is, if the watch gave it too 

-ihort by 2**, the error of the latitude would be — 24'. 

Suppofe that the probable error of the interval does not exceed 11' : we 

24.' X 1 1' 
have 120' : 24' : : 1 1' : at, or -^ j— = at, which, negledling the fecdnds, 

gives AT = 2' for the probable error of the latitude. Thus, if there is reafon to 
believe, that the watch goes too faft, or that the error of the interval is pofi- 
tivc, the limits of the probable latitude will be between 3^ 25', and 3^ 27' ; 
if the faid error is negative, the limits will be 3^ 25', and 3^ 23' ; but if it is 
altogether uncertain, whether the watch goes too faft or too flow, the limits 
then will be on the two extremes 3^ 23', and 3^ 27'. 

Error of the Latitude arifing from an Error in the great 

Altitude. 

Repeat the fecond part of the calculation with the great altitude, increafed 
by 10' ; and then deduce the probable errors, in a fimilar manner, to that 
which is explained in the preceding article. 
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Sum of the thr« firH logarithms » 
Great altitude ^ lO' * * * * 


In Example 2. 

First SuppotjtiQii* 
0,8987$ * 

5>'*, $' L» coir, fine - - 9,15410(3) 


* « # 


Sccomt iuppofltUMi. 

» 0.9! 1^4 




L. cofec, A {(urn) lo.i ^tSS • 


, , - 


- 10.16594 




L* cor* fine A - 9,47148 (b) 


• - . 


- 9.50185 (bj 


Meridian zenith didance - 


18 . 4; L. V, fine (a + b) 8,7i658 


19*, 2& 


9*75^9; 


Supp. latitude of great altitude 


2 . 34 - - - 
21 - jj - - - DIff. I*". 39'- - - 


3 • 34 




Computed dedination * - - 


J3 , 




True declination - - * 


13-2 






DiBerencc . # - - 


I , 4^ 





CoiTe(flion of the firfl fuppofed laticudet - . « . 
Firft fuppofed latitude of the place of the fecond obfcrvatioa 



loi X ^ 



Cor reeled latitude of that place 

C Offered latitude of the fame found before 



1 
I 

6 

56 




Etfor of latitude from + 10* in the great altitude 



+ O • JO 



The error of the latitude, in this cafe> is the fame as that of the great alti- 
tude : therefore, if there is reafon to fufpeft an error not exceeding i/ in the 
obfervatlon of this altitude, without knowing whether it is pofitive or nega- 
tive, the true latitude may be i' more or lefs than the former corrected latl* 
tude, that is^ the limits of the probable latitude will be within 3^, 5 j', and 

Error cf the Latitude arlftngfrom an Error in the leffer Altitude. 

This error may be found by the repetition of the whole calculation, in a 
manner fitnilar to that ufed in the preceding rules ; but we ihall here give a 
method to determine it, by means of the error of the latitude, arifmg from 
10' error in the great altitude, which we fuppofe prevjoufly afcertalned. 

Add together the logarithm of the error of the latitude, arifing from an 
trror of 10' in the great altitude, the logarithmic cofine of the lefler altitude, 
the logarithmic fecant of the great altitude, the logarithmic fmc of the lefler 
horary angle, and the logarithmic cofecant of the great horary angle (ufing 
the horary angles of the fuppofition which gives the computed declination 
ncareft the truth) j the fum (taking 20 from the index) will be the logarithm j 
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of the error of the latitude, aridng from an error of lo' in the lefler altitude; 
from whence any other proportional error may be concluded. 

The computed error will afFed: the latitude in the fame diredion as the 
error of the great ahitude, when the obfervations were made on different fides 
of the noon ; but the reverfe will happen when both obfervations were made 
before or after noon. 

In Example z 

We have found that lo' error, hi the great altitude, produces lo' error in 
the latitude. Thus : 

Error from + lo' In the great altitude 

Lefler Attitude - • - - 
Great altitude . - . * 

Icffer horary angle - - - 
Great horary aiiglc - * • 

Error of the kticude from + lo' In lefftr altitadc - 

or - 

Therefore, if we fuppofe an error of i' in the leffer altitude, without 
knowing whether it is pofitive or negative^ the error of the latitude, arifuig 
from that fource, will be fomewhat lefs than + i', or — i'; and the pro- 
bable limits of the latitude will be within 3^ ^^\ and ^\ 57'. 



+ 


0". 


10' 


L. • - * tqi^z 




36 . 


20 


Lt cofinc - 9*9f 24 




S4 ■ 


S8 


L.fcc. - - 0.3410 


,*. 


59"- 


+3' 


Ltfiac ' - 9,698 1 


+• 


12 . 


16 


L, cofcc. - 0,0499 


+ 


8'. 


♦+" 


L* (fum-20) £.7196 


+ 


9 ■ 








PROBLEM IX 

% find the apparent Time by the obferved Altitude of the Sms 

Liffib, 

!• With the ftiip*s longitude and the eft i mated apparent time, find, by the 
Nautical Almanac, the fun*s declination for the moment of the obfervatioa 
(Problem I). 

a* From the obferved altitude of the limb, deduce the true altitude of the 
center (Problem II) • 

3. If thefliip^s latitude and the fun's declination are of the fame name, 
ttake their difference : if they are of different names, take their fum in order 
to have the meridian zenith diftance. Add together this meridian zenith 
^iftance and the a£lual zenith diftance, (or complement to 90'' of the altitude,) 
and take half the fum, as well as the difference between the half- fum and 
the meridian zenith diftance. 
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4* Take the logarithmic fecant of the declination, the logarithmic fecant 
of the latitude, the logarithmic fine of the half-fum, and the logarithmic 
double-fine of the difference. The fum (with the index reduced to the 
fecond figure) will be the logarithmic verfcd-fine of the time from noon (or 
the fun's horary angle) when the altitude was obferved. 

5. The time from noon is the apparent time, if the altitude was obferved 
to the weft, or in the afternoon ; but, if it was obferved to the eaft, or in the 
forenoon, the time from noon muft be taken from 24^ in order to have the 
apparent time of the preceding dzy. 

Example. 

February 11, 1792, in latitude zf. zo' fouth, and longitude 27^ 27' 
w6ft, the altitude of the fun*s lower limb was obferved (to the eaft) to be 
45**. 10'. 10'', the obferver's eye being 14 feet above the furface of the 
fea. The eftimated time was then 20^ 57*". 30' (8^ 57"*. 30' in the morn- 
ing by the watch). What is the apparent time at the Ihip at the moment of 
the obfervation ? 

Eftimated time at the fhip, Feb. 11 ..--.. 20*. 57**. 30' 
Longitude W. 27^ 27' = . -.--.--. -f i . 49 . 48 

Time at Greenwich -•-.•---.-. 22. 47. 18 

The true altitude will be found to be 45^ 21'. 54" 

0*sdeclin. (by Naut. Almanac) S. 13^ 41'. 36'' L. fee. - - 0.01250 

2 
Latitude - - - - - - - 8.23.20. o L. fee. - - 0.03706 

Meridian zenith diftance - - 9 • 38 . 24 

Zen. dift. (complement of alt. to 90^) 44 • 38 . 6 

Sum - - - - - - - - - 54 •16. 30 

Half-fum ---27. 8. 15 L. fine - - 9.65902 

6 
Half-fum — merid. zen. dift. - - 17. 29. 51 L. double-fine 9.77877 

34 

Time from noon - . • . - 3*. 4*. 40',! L. v. fine (fum) 9.48777 

Apparent time required - - - 20. 55 . 18 ,9 
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Remark. 

The proportional parts for the odd feconds (being all additive) may be fct 
under the corre(ponding logarithms for complete minutes, in order to add 
the whole together, as we have done in the example. 

PROBLEM X. 

1^0 find the apparent Time by the obferved Altitude of a Star. 

1. Find the right afcenfion and declination of the ftar for the given time 
by the catalogue. 

2. Reduce the obferved altitude to the true (Problem 11.) 

3. With the ftar*s declination and true altitude, and the fhip*s latitude, 
compute the ftar's horary angle (or diftance from the meridian) following 
rules 3 and 4 of Problem IX* 

4. When the altitude was obferved to the weft, take the fum of the ho- 
rary angle, and the ftar's right afcenfion ; when it was obferved to the eafty 
fubtradl the horary angle from the right afcenfion, increafing this by 24*, if 
neceffary : the fum (deducing 24* if greater than this quantity), or re- 
mainder, will be the right afcenfion of mid-heaven. 

5. Take out of the Nautical Almanac, the right afcenfion for noon of the 
given day ; and its variation during the '24 hours which comprehend the 
time of obfervation. 

6. Subtract the fun's right afcenfion for noon from the right afcenfion of 
mid-heaven (increafed by 24 hours, if neceflary) ; and the remainder wilt 
be the approximated apparent time at the fhip. 

7. With the difference of longitude, find the correfponding time at Green- 
wich ; and take the interval between it and the noon before. Find the pro- 
portional part of the variation of the right afcenfion to this interval ; and 
add it to, or fubtraft it from the approximated time at the (hip, according as 
the correfponding time at Greenwich is before or after the faid noon j the 
fum or difference will be the time ret^uired. 
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Example. 

March i, 1792, at 9*. 32**** 9', time eftimated by means of the watch, 
latitude 28^ / north, and longitude 36**. 6' weft, the altitude of AiJtharan 
was obferved (to the weft) to be 32"*- 11'. 45", the obferver's eye being 16 
feet above the furface of the fea : What is the apparent time at the fliip 
when the obfcrvation was made ? 



The right afcenfion oiAldebaran far March i , is (by T. XXX) 4* . 24"'. 0^5 

4-4i"N. 
6.18 



The declination of the fame -^-----"--16 

32 



- 0,01730 

2 

- 0.05454 



The true altitude will be found to be - - ^ 
**s declination - - N. I6^ 4'. 41" L. fee. - 

Ship*3 latitude - - N. 28 . 7 . o L, fee. - 

Meridian zenith diftance 12 . 2*19 
Zenith diftance - - ' 57 • 53 • 4^ 

Sum - • - - - 69 - 56 . I 

Halffum - - * " 34*58, o L*fine - * 9-75823 
Half-fum — mcrid. zcn* dift- 22.55.41 L* double- fine 9.89 1 42 

20 



Horary angle, weft - - • 
# *a right afcenfion - - - - 
Right afcenfion of mid -heaven 



L.v.ilnc[rumj 9,721 7 r 4^ 7*. 3^0 
• - - - - - - 4 . 24 . o ,5 

8 •31 • 3i5 
22 * 52 i 25 »o 



O's right afcenfion March i, at noon at Greenwich - 

Variation of right afcenfion in 24* following 3". 43% 8 

Approximated apparent time at the £hip (difference) - - 9 • 3^ * 38 ,5 

Ijongitude W- 36^ 6' = - • - - - - • - - - 2 . 24 . 24,0 

Approximated apparent time at Greenwich • - - * 12 • 3 , 2 ,5 

Proportional part of 3"'» 44' to 12^ 3" — i**. 52', 28' ==: — o . 1.52 ,5 

Approximated apparent time at the ftiip - • • • • - 9 • 38 . 38 ,5 

■ — 

Apparent time at the ftvip required - - - - • • - 9*36. 46 ,0 
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PROBLEM XL 

1^0 find the true or the apparent Altitude of the Sun ^ for a given 

Time and Place. 

1. Find, by the Nautical Almanac, the fun's declination for the given 
tiaie, (Problem 1) : from which, and the fliip's latitude, deduce the meridian 
zenith diftancc (Problem IX, 3). 

2. The interval between noon and the given time will be the time from 
noon, or the fun's horary angle, 

5* Add together th6 logarithmic verfed-fine of that horary angle, the 
logarithmic cofine of the fun*s declination, the logarithmic cofine of the 
latitude, and the logarithmic fecant of the meridian zenith diflance : find 
the arc anfwering to the fum in the logarithmic verfed-fines, and take the 
logarithmic fecant of the fame ; add it to the logarithmic fecant of the meri- 
dian zenith diftance ; and the fum will be the logarithmic cofecant of the 
fun's true altitude. 

The altitude will be negative, or the refult will (hew how much the fun 
Is under the horizon, if the firft fum anfwers to an arc exceeding 90*" in . 
the logarithmic verfed-fines. 

4- The apparent altitude, if wanted, may be concluded from the true 
altitude (Remark to Problem II). 

Example. 

May 4, 1792, at 3^. ig*. 4% in latitude 42^20^ north, and longitude 
l4^ 1 8' weft : What was the fun's true altitude ? 

Time at the (hip -....•-..-- f»^ j^«^ ^ 

Longitnde W. 14®. 18'= - - - +0.57.12 

Time at Greenwich . • - - • - - - - - 4. 7. 16 



The 0'» declination i» then, by Nautical Almanac, j6*. 17*. 40^ 



2r 



O'shosary angle • • • 3 • 10 • 4 L. v. fine - - 9*51138 

's declination » . - N. i6®. 17'. 40" L. cofine - - 9.98220 

Ladtude • • • - N.42 • 20 • o L. cofine - - 9.86879 

Meridian zenith diftance (di£) • - 26 . 2 • 20 L. fee. - - 0.04648 (d) 



L.v. fine A (fum) 9.40885 (A = 4i*. 57'. 27") 
Ufec. A . - 0.12864 (b) 



O'ttnie altitude - . . 41.55.30 L.cofec. (a + b) Q.i75rj 

R 
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PROBLEM XII. 

To find the true Altitude of the Moon^ or of a Star^ for a given 

Time and Place. 

1. Find the right afcenfion and declination of the moon (by the Nautical 
Alnaanac), or of the ftar (by Table XXX) for the given time* 

2. Find I by the Nautical Almanac, the fun*s right afcenfion then, and 
add it to the given time ; the fum (or its excefs above 24*) will be the right 
afcenfion of mid-heaven, and the difference between this and the right 
afcenfion of the moon or ftar, will be the horary angle of the fame* 

3. With the moon*s or the ftar*s horary angle and declination, and the 
fhip*s latitude, the true altitude may be computed by the rules laid down in 
the preceding problem, 

4* From the true altitude the apparent altitude, if neceffaryi may be con^ 
eluded (Problem II). 

Remark. 
See examples of this calculation in the example to Problem XIV* 

PROBLEM XIIL 

* 

To find the Longitude of a Ship at Sea^ fy the difiance from 
the Moons Limb to the Suns Limb^ or to a Star^ and the 
Altitudes of the fame heavenly Bodies obferved at the 
fame Time^. 

1* From the obferved aUitudes conclude the apparent altitudes of the 
center (Problem II)* 

2* Add to, or fubtraft from, the obferved diftance the moon's femidia- 
meter in altitude, (taken out of Table VI* with the horizontal femidlameter 



1 



• It will be praper to obfcrvc, within a rciy fliort time, fcveral dinances, as well as fcvcral 
altitudes, in order to ufe the mean of each fct, as wcIt as that of the correfpoDding times marked 
by the watch. The mean of feveial quantities is found by adding them all togetheri and dividing 
the fum by their immbei* 
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found by the Ephemeris), according as the conta£t: was obfcrved with the 
neareft or the fertheft limb* If the diftance is to the fun, do the feme with 
its femidiameter (taken out of the Ephemeris), and the refult will be the 
apparent diflance of the center^ 

3. Add together the two apparent altitudes* 

4. Find the auxiliary angle by Table IX and Table X ; and take the funa 
and the difference between it and the funm of the apparent altitudes, as well 
^as between the fame auxiliary angle and the apparent diftance. And apply 
the refult of the corredions of the apparent altitudes for refraction and pa- 
rallax to the fum of the apparent altitudes,, in order to obtain the fum of 
the true altitudes. 

5. Take (Table XII) the verfed-fines of the above fums and differences, 
and the fuverfed-fine of the fum of the true altitudes ; and the fum (rejed:- 
ing 4 from the firft figure) will be the verfed-fine of the true diftance from 
the moon to the fun or ftar. 

6. Look, in the Nautical Almanac, for the two correfponding diftances 
which comprehend the computed true diftance ; and take their difference, 
as well as the difference between the firft of them and the true diftance. 
Take the proportional logarithms of thefe two differences, deduce their dif- 
fi^rence ; and look in the proportional logarithms for the correfponding 
hours, minutes, and feconds. Thefe, added to the hour of the firft dif- 
tance, taken out of the Nautical Almanac, wuU give the apparent time at 
Greenwich when the obfervation was made. 

*]. By the altitude of the fun or ftar, and the other data, compute the ap- 
parent time then at the fliip (Problems IX and X). 

8. The difference (turned into degrees and minutes) between that appa- 
rent time, and the apparent time at Greenwich, found before, will be the 
longitude of the (hip when the diftance was obferved : and the longitude 
will be eaft or weft, according as the time at the fliip is greater or lefs thaa 
the time at Greenwich. 

Remarks 

In the preceding rules we find the apparent time at the fhip, when the 
diftance was obferved by means of the fun's altitude, obferved at the fame 
time : but the apparent time may likewife be afcertained by means of an 
altitude taken before or after, in order to know the error of the watch in 
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the meridian of that ob{er\'ation. Allowing for that errors as well as for the 
d life fence of longitude iu the interval, the apparent time at the (hip will 
be eafily concluded from the time, by the watch, of the obfervation of the 
diftance* In fuch cafes the fun's altitude may be obfervcd in the circum.- 
fiances moft advantageous for determiaing the time, either before or after 
the obfervation of the diftance. This method will be particularly nfeful, 
when the fun's altitude, obferved with the diflance, is difadvantageous, 
and when the diftance is to a ftar, as the obfervcd altitude may then produce 
confidcrable error in the computed time, though it may be fufficiently accu- 
rate for the calculation of the true diftance. 



Example. 

July ijj 1792, in latitude 25". iS', north, and longitude by account 
43% 42' weft, the following obfervations were made, the obferver*s eye 
being 14 feet above the iurface of the fea, and the fun to the eaft- (The 
times marked by watch are reduced to aftronomical time). 



Atiitttdes of 

Q *i Idwcr limb. 

-«« ...* *^** 



Atutudo of 
^ *% tipper jimb. 

68 . 5S - JO 

69 • 2 i 1; 
69 • 6 • 50 



Sums » - p • • 
Mcaas (dividing hf 4) 



1} . 33 . ao 



6a . j8 - 70 

61 . 38 , p 

62 • 37 . zo 

250 - 32 . 30 
62 « 58 . 7 



Timei b^ wiub» 

iS'. 12", 1/ 
18 , Z2 « 4S 
t8 • 2| , 9, I 

il . as * J4 



Kill mated error of the watch 

EJlimated tim« • • • . » 
jLcmgitade W. 43®, 4^* =r . 

Eilimatcd time at GrtCAwkh 



73 ■ 


St , 


^ 


18 . 


23 . 


1 


- 


2 . 


21 


18 . 


» 20 * 


40 


2 , 


54 ' 


48 


11 i 


- >5 ■ 


28 



For that tkne by Nautical Almanac, 



©*s declination 56 1*^ 
©'s iemidiamctey - 



N. C *s horizontal femidiameter 15' 

4 's horizon I al parallax - ' S5 
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Obfenreddiftanceof ]) *8 neareft limbs 62^ $S'. y 

*8 femidiameter • - - 4- i5*47 

C *» femidiameter in altitude . . 4. 



15. 15 



Appaxent difiance , . . . ^j 

Obfenredalt« of 0*8 lower limb 13'. ty. ao" - 
Dip - - • - - 3. 41 



( 's upper limb 



68®. 59'. 25' 
3- 4» 



ApptrcDt almude 
Seoudiameter - 



Apparent altitude of center 



13 • '9- 39 

+ »5-47 



13 . 35. 26 



68 • 55 . 44 
(m altitude) - — 15* ij 



Sam of apparent altitudes • 
aS'. a?" 1 Apparent diftance - 
-f- 4 > Auxiliary angle 

+ * J 

Firftfum - - . 

Firft dfierence • -• 
Second fum - • • 

Second difference 
Sum of true altitudes 

True diftance . • . 



«2 . 15. 55 

63 ' 9* 9 
60 • 28 • 33 



Refraa. and Parallax 

- 3'. 46" -f o'. 2" I 68 . 40. 29 
19. 38 
3 



{+»5-57) 19-43 



142 • 44 • 28 V. fine - 

21 . 47 • 22 V, fine - 

»»3 • 37 • 4* V. fine 

2 • 40 • 36 V. fine - 

82 • 31 • 52 Suv. fine 



179.5885 

a4 
007.1442 

4 

I55-379S 

8 

OCO.1090 

I 

112.9949 

38 



63 . 23 . 59 V. fine (fum — 4) 55.2236 

198 



Diff. o^ 7'. 43" P. 1. 



38 



Diftancesat 1^" *'»* ^^ ' 
Greenwich \ t^c , 3.h at noon 62 . 


J*- 
7« 


4-* 
53 


DiC 1 


Time at Greenwich the 12* after 11* 






Q 


s true altitude - - 13**. 


31'- 


42" 




's declination - - N^ai . 


44- 


22 


L.fec. 


Latitude - - - N.25 . 


18, 





L.fec. 


Meridian zenith diftance - 3 . 
Zenith difiance - - - 76 . 


33* 
28. 


38 
18 




Sum • - - • 80 • 
Half-fum - - - - 40 . 


I . 
0. 


58 


L.fine 



136784 
33194 



Ob. 16*". 34x P.l. (diff.) 103590 



0.03202 

a 

0.04379 



Half-fum — merid. zen. dift. 



- 9.80807 

15 
36 • 27. 20 L.dooUe-fine * 0.07490 

6 



Time before noon at the (hip 

Time at the (hip 
Time at Grecnw 

Ship's longitude 



Time at the (hip the 12^ - ■ 
Time at Greenwich the fame day 



L. V. fine (fum) 9.95901 5*. 39'«. 20' 

18 . 20 • 40 
21 . 16 . 34 



43^ 58'- 30"= 2. 55 . 54W 
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Remark. 

We have fuppofed that the diftance and the altitudes are obferved at the 
fame time : this requires three obfervers, but a fingle one may fupply the 
help of afliflants by obferving fome altitudes before and after the obfervations 
of the diftances, and marking the time of each by the watch, from whence 
the altitudes of the moon, and of the fun or ftar, anfwering to the diftance, 
may be deduced by applying the variations which are proportional to the 
intervals. 

Suppofe, for example, the following obfervations, relating to the limbs of 
the fun and moon. 



Firft obferved altitudes of the 



Firft obferved altitudes of the ([ 



Obferved diftances" ([ 



Second obferved altitudes of the 



Second obferved altitudes of the ([ - 



{ 
{ 



Times by watch. 



{ 
{ 



29° 
30 

47 
47 

79 
79 
79 
19 
79 

32 

45 
45 



59 
1 1 

47 
34 

ij 

14 

15 

15 
16 

2 
H 

32 
20 



o 
40 

45 
45 

40 
20 
10 
40 
40 

o 
30 
40 
40 



14- 
14 

14 

14 
34 
J4 
»4 
14 

14 
14 

14 
H 



29" 

30 

30 
3» 

32 

33 
34 

3S 
37 

39 
39 
40 
41 



10' 
o 

8 
16 

34 

41 

54 

57 

9 

o 

56 

6 

12 



They may be reduced as follows : 



Sum of firft obferved altitudes (2) - 60 

Mean firft obferved altitude - - 30 

Sum of firft obferved altitudes ([ (2) - ^s 

Mean firft obferved altitude (( - - 4? 
Sum of obferved diftances <C (5) -396 

Mean obferved diftance - - - - 79 

Sum of fecond obferved altitudes 0(2) 64 

Mean fecond obferved altitude © - - 32 

Sum of fecond obferved altitudes <[ (2) 90 

Mean fecond obferved altitude C - - 45 



10 

5 
22 

41 

'5 

15 
16 

8 

53 
26 



40 
20 

30 

15 

30 
6 

30 

^5 
20 

40 



Samiof 
Timet by watch. 

28 . 59 . lo 

29 

I 



14 
29 

14 
72 
14 
29 

14 
29 

14 



30 

54 

34 
18 

39 
21 

40 



35 
24 
42 

«5 

51 

56 
28 

18 
39 
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Time of dlftance 14** 34". 51' 

Diff. 5'. 16" 
I ". mean altitude O 30'. 5'. 20" - - - - 14 . 29 . 35 

Diff. + a". 2' 55" Diff. 9.5s 

2"*. mean altitude O 32. 8. 15 - - - - 14 . 39 . 28 

9-. sf ■ ^°. 2'. ss" : : S'- ' 6" ; x, and ;. == ^°- ^'' ^/^J' '^" = + i". 5'. 30" 

9 • 53 
I*', mean altitude -----30. 5. 20 

Reduced altitude - - - - -- - 31. 10. 50 

Time of diflance 14*. 34". 51' 

DifF. V. 9" 
1*. mean altitude ([ 47^ 41'. 15'' - - - - 14. 30 . 42 

DifF. — 2°. I V. 35'' DifF 9.57 

2**. mean altitude ([ 45 . 26 . 40 - - - - - 14 . 40 . 39 



jt ^ ^ J ^ff 



9.57 :2 . 14*35 ••4* 9 • ^>and^= y \.jf = — P* 5^ • ^ 

9 • 57 
I'^.mean altitude <[ ----- --47. 41. 15 

Reduced altitude -.---.----.--46. 45 .. 7 

Thus we have for the calculation, the 0's altitude 31*. lo'.^^t)'', the ([ *s 
altitude 46^ 45^.7'', and the diftance ([ 79°. 15'. 6'', asli" they all had 
been obferved at 14^ 34"*. 51' by the watch. 



PROBLEM XIV/ 

To find the Longitude of a Ship at S^y by the obferved difiance 
from the Moons Limb to the Sums Limby or to a Star, with" 
out obferving the Altitudes, / 

1 , The apparent time at the lhip«nuft be afcertained by a feparate obier- 
vation of the fun's ahitude, in the manner which has been already explained. 
(Remark to the foregoing Probleiii). 

2. Compute the true and the apparent altitudes of the moon and fun, or 
flar (Problems XI and XII). 
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3. With thefc data, compute the true diftance, and the time at Green- 
wich ; and conclude the longitude by its coniparifon with the time at the 
ihip, following the rules laid down in the foregoing problem. 

Example. 
July 26, 1792, in latitude ^^'^^ $7' north, and longitude by account 
113^50' weft, the following obfervations were made, the obferver's eye 
being 17 feet above the furfece of the fea, in order to afcertain the error of 
the watch; its eftimated error was— i*'. 3% and it was known that it 
went 8' too faft in 24 hours. 



Timei by watch 


Obferved altitudes of 




's lower limb 


5*, 7-. S7' • - 


- - i5°- 7' -30" 


6 . 8 . 24 - - 


- - 15 . 5 • »o 


6 . 8 . 40 - - 


- - 15 . 2 . 15 


6 . 8 . 59 - - 


- - 14 . 59 . 


6 . 9 . 18 - - 


- - 14 . 56 . 30 


6 . 9 . 54 - - 


- - 14 . 52 . 



Sums 36 

Means (dividing by 6) - 6 
Eftim. error of the watch — 



'I 



12 
3 



Eftimated time - - - 6 
Longitude W, 1 13° 50'= + 7 



is 



49 
20 



Eftimated time at Greenwich 13 . 43 . 9 



Dip 



90 
15 



2 
o 
4 



25 

24 

4 



Semidiameter+ 



»4 



56 
15 



30 
48 



15 . 13 



8 



Refra^.and parall. — 3 , 


20 


True altitude 15. 8 . 


48 


's declination for that time (by Naut. Aim.) N. 19*. 7 '. 52" L. fee. - - 


0.02464 


Latitude N, 19 . 57 . L. fee. - - 


4 
0.06225 


Meridian zenith diftance (difierence) - - 10 . 49 . 8 
Zenith diftance 74.. 51. 12 




Half-fum •-•...-... 42 . 50 . 10 L. fine - - 


9-83^2 


Half-fum — mend. zen. dift. ..... 32. 1.2 L. double fine 


2 

0.02544 

I 


Apparent time 5*. S^"- 35'>3 L. v. fine(fum) 


9-94483 


Time by the watch 6. 8. 52 





Error of the watch then + o . 36 . 16 ,7 



[ n ] 

The fhip fan afterwards 15^ in latitude to the north, and \%' in longitude 
to the eaft; and then (being in latitude 30^10' north, and longitude 
1 13^ 32' weft) the following diftances from the FirgitCs fpike to the moon's 
nearejft limb were obfcrved : * • 

Difiances 





Hmei by watch 

jo\ '7^. 23 
10 . 8 . 23 
10 • 9 • 6 
10 . 9 • s^ 
ID . 10 . 42 


Sums 

Means (dividing by 5) 


- 50 '45 • 30 
- 10 . 9 . 6 



i6» 


. 22' 


.40' 


16 


•23 


. Q 


16 


•23 


•45 


16 


.24 


•45 


16 


•25 


. 



81 

x6 



59 
23 



10 
50 



Time by watch when the apparent time was obfervcd - - 

Time by watch when the diftance was obferved - - . - 

Interval 4*. o*. 14'. Proportional part of the rate V + o*". i',3 

Error of the watch before - ^ -j- 36 . 16,7 

+ 36 . 18,0 
Difference in longitude E. 1 8^= ~ x . 12,0 



Time at the (hip when the diftance was obfcrved 
Longitude W. 113**. 32'= ..-.•- 



. 6^ 
10 . 



Error of the watch when the diftance was obfervcd + 35 • 6 >o 



- 9 
+ 7 



S"". 52' 
9 • 6 



35 



34 
34 



o 
8 



Time at Greenwich -•- -•-•--17.8.8 



For that time, by the Nautical Almanac, and by Table XXX.* 



0's right afcenlion 8^ 28". 21' 
Spika's right afcenfion 13 . 14 • 17 



(i 's right afcenlion 
([ 's declination - 



2i6^ 15' 
- 10 . 45 S. 



Spika's declination i p® 



4' . 24'' S. <[ *s horiz. femidiameter ^5* S^' 

C 's horizontal parallax 58.10 
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Time at the (hip - 
O •« right afcenfion 

Right afcenfion of mid-heaven 
Right afcenfion - 

Horary angle - • 
Declinatioa - - 
Latitude . - - 

Merid. zen. dift. < 



True altitude . - - - 

Rcfrafl. and paral. — 5'. i^^ 

+ 3 

Approx. app. altitude - - 



Refra^ and parall. - • 
Apparent altitude - - 





9 • 34'"- of 
8 . 28 . 2-1 




leaven • 18*. 2*". ai' - - * . - 
. . *i5 . 14. 17 . - • . (f 


18 . 2 • Zl 

14 . 25 . 

3 • 37 • ^« 
lo^ 45' S. 

30 . 10 N. 




4 • 48 . 4 L. Y. fine - - 9.83964 
• - - 10°, 4' S. L. cofine.. - 9.99326 
. • • 30 • 10 N. L. cofine - - 9,93680 


9.620x2 
9.99231 
9.93680 


- - 40 . 14 L. fee. - - 0.11724(a) 
L. V. fine A (fum} 9.88694 


40 . 5S . 


0.12167(a) 
9.67090 



L. fee. A 



0.63978(b) . 



0.27467 (b) 



10 



4 
J 



38"L.cofec. (a -fb) 0.75702 23 . 40 . 15" 0.39634 



12 



+ 50'. 58" 
+ 9 1- 



10 . 


9 • 50 


+ 


5 . 10 


10 . 


9 -48 



+ 



15 

9 

2 



( 


51 • 


7 


22 


• 49 • 


8 


^ 


J» • 


12 


22 


• 48 . 


53 



IX'. 1*' 

4- 2 



+ 



16 . 


!?: 


« 


3* • 


41 


60 . 


12 . 


9 



pbfcrved diil. #([ 's near limb l6^ 23'. jo" 
([ 's fcmidiametcr in alt. - - + ^S • 57 

Apparent diilance - - 
Sum of apparent altitudes 
Auxiliary angle - 

Firil fum - . - 

Firft Difference • 

Second fum 
Second difference - 

Sum of true altitudes - 
True diilance - 



- 76 . 51 . 56 V.finc • - . 077«273'5 

28 

43 . 32 . 22 V. fine - - - 027.5093. 

7 
93 . 10 . 50 V. fine - - - 105.5483 

- 27 . 13 . 28 V. fine - - . 011.0761 

18 

- 33 • 44 • 53* Suv. fine.. . . 183.1470. 

'9 



Diftauces J 
at Grecnw 



*'^'» [at .8 . 



17 



16 



22 . 19 V.finc (film— 4) 004.5614 
Diff. i« 



4* 



n ' S° • 5+ 



9'. 37" P.l. 



Diff. 1 . 38 . >* P.l. 



4«*S* 
263 1& 



Time at Greenwich July j6 after 15* 

That is 

Time at the (hip the fame day ... 

Ship** longitude when the diilance was obfcired • 



2*. 7"-. 36' P. 1. (di£) 14940 



'7 
9 



7 
34 



36 

o 



7 . 33 • 36 = lI3^ 24' Weft* 
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PROBLEM XV. 

To find the Longitude of a Ship at Sea by the ohferved diftances 
from the Moon to the Sun^ or a Star^ &^c. attending to the 
oblate, or elliptic. Figure of the Earth. 

1. To the moon's horizontal parallax, as found by the Nautical Almanac, 
add the corredlion of Table VIII for the latitude of the place of obfervatiou. 
With the horizontal parallax thus corrected, and the other data, compute 
the true diflance from the moon to the fun, or to a ftar, according to the 
rules laid down in Problem XIII ; and call this the approximated diftance. 

2. Find, by the Nautical Almanac, the moon's declination for the time 
of obfervation, and likewife that of the fun, if the diflance was to this 
heavenly body ; or elfe find rhe declination of the ftar by Table XXX, and 
deduce the diftance from the moon and the fun, or ftar, to the deprefled 
pole, (which will be found, by adding 90^ to the declination if it is of the 
name of the latitude, or taking the complement to 90'' if it is of a different 
nanie). 

3* Add together ther apparent diftance from the moon to the fun, or ftar, 
and the two polar diftances; take half the fum, and the difterence between 
the half- fum and the fim's,.or ftar's,. polar diftance. 

4. Take out of Table XIV the logarithm anfwering to the fliip's lati- 
tude; and add it together with the logarithmic cofecant of the apparent 
diftance from the moon to the fun or ftar, the logarithmic-fine of the above 
half-fum, and the logarithmic-fine of the above diftcrence ; the fum 
(taking 20 from the index) will be the logarithm of a corre«£lion to be fub- 
traded from the approximated diftance. 

5* Table XIII will give (for the latitude of the ftiip and the moon's decli- 
nation) a correction to be added; and both corredions, or their refulr, being 
applied to the approximated diftance, the refult will be the true diftance. 

The reft of the calculation is the fiuiie as has been, explained in the two. 
precedu}g problems.. 



C 76 ] 

Example. 

^March 29, I793» in latitude 2i^7'*33'' fouth, and longitude i%^\ ^(/ 
caft by account, feveral obfervations were made, from whence it appeared 
that the apparent altitude of the moon was 51^ 31'. 49'', the apparent alti- 
tude of Antares 24°. 43'. 9'', and the apparent diftance between thofe two 
heavenly bodies '^'j''. 10^48''. 

^y means of a chronometer and of the fun's altitude previoufly obfervcd, 
the apparent time at the fliip at the moment of the obfervation was afcer* 
tained to be 10*. ^k^'^. 9'. 

The calculation is as follows : 

Time at the (hip March 29 •-•••- 10*. jf^**. 9*^ 
Longitude caft i84*. 56'= - - - - - - —12. 19 .44 

Time at Greenwich March 28 - - - • * 22 . 35 . 25 

([ 's horizontal femidiameter (by Naut. Aim.) 15'. 25'' 

([ *s horizontal parallax (by Naut. Aim.) - - 56 . 34 

Corredlion for 21*^ latitude ••..-«•+ i 

<[ \ horizontal parallax corredled - • - - - S^ • 3S 

^ 's declination (by Naut. Aim.) 8*. 4' S. 

Antares' s declination (by Table XXX) ---- ^5 • 57 S. 



[ n ] 



Refradl. and Parallax 



24". 43'. 
5» • 3» . 



App. altitude % 
App. altitude ([ 



Sum of app. altitudes 76 • 14 
24'. 1 6" -I App. diftancc #f ([ 37 • 10 




+ ' ^ y Auxiliary angle 

+ I J 

Firft fum ... 

Firft difference - - 

Second fum - - ■ 

Second difference 

Sum of true altitudes 

True diftance - 



60 • 24 



58 
48 



136 . 39 . 
15 . SO . 

97 . 35 . 
23 . 13 . 
76 . 47 . 



31 Verfed-fine - - 

25 Verfed-fine - ■ 

21 Verfed-fine - - 

45 Verfed-fine - - 

21 Suverfed-fine - 



172.7274 

3 
003.7967 

6 
113.2064 

5 
008.1056 

10 

122.8492 

42 



37 • 31 . 32 Verfed-fine (fum -4) 20.6919 

12 



Diftances at 
GJ^nwich 



fthe 28^ at 
[the29**'at 1 



L. T.XIV. 1.1839 
App. dift. mk (L 37®. ii'L.cofec. 0.2 187 

([ 's dift. depr. pole 98 • 4 
« 's dift. depr. pole (b) 1 1 5 .57 



Sum - - - - 251 • 12 
Half-fum - - (a) 125 . 36 L. fin. 
Difference (a — b) - - 9 • 39 L. fin. 



- 9.9101 
• 9-2243 



+ 



True diftance correfted - - - - 37 . 31 
'the 28^ at 21* - 38 . 21 
noon - - 36 . 48 
Time at G reenwich March 2 8 after 21*- 

Thatis 

Time at the (hip the 29*^ - - . - 

Ship's longitude --- 



3 Corredion L. (fum —20)0.5370 

8 Correftion of Table XIII. 
37 



27 
18 



Diff. - - o^ 49' . 50" P. 1. - 



Diff. . 



IZ 



P.l. 



5J775 
2S609 



- l^ i&^. 18'. p.l. (diff.) 27166 

22 • 36 . 18 

- 10 . 55 . 9 



12 . 18 . 51 = 184^ 42'. 45"Eaft 
or 175 . 17 . ij Weft 
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TABLES 



TO 



CORRECT 



TttE 



OBSERVED ALTITUDES 



or TRE 



SUN, MOON, jifD STARS. 





1 2 T. I. Corrcifllons to be applied to the Angles on account of the Deviation of the plane ia which \ 




they were observed. 
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^^^^£ T* V, Numbers for rettucinsr tlie Mean Refract rons of the lieavtnlv Bodies ^H 






to the actual \Veight and Temperature of the Atmosphere, 


■ 




u it- ] *^ Z 


Height of the Earomt^tcr in Inches and Tenths, 1 


■ 


^^^^^^^H' 




& P £ c 


1 








u^ 


£^ 


*i05g 
1,056 


29/1 
1 1063 


29,2 
1,067 


1,070 


a94 

1,074 


1,077 


19.6 
i,oiSil 


29:7 29,8 
1,08,5' 1,08a 


29,9 

1,09^ 

1,089 


30,0 
1 ,096 


■ 


.5>3 


20 






i 4>9 


£1 


1,060 


1,064 


1,067 


1,071 


I1075 


1,078 


1,082 


1,085 


1,093 








-S 4>4 


22 


*i054 


'>o,57 


1,061 


1,064 


i,ohHi 


1,072 
1,069 


1.075 


1.079 


1,083 


1,086 


1,090 


1 






2,1 


'tC>5* 


1^054 


1,058 


1 , 062 


1,065 


1.072 


1,076 


1,080 


1,08,7 


*.o»7 








= fl.6 


24 


1,048 


1,051 


1.055 


1,059 


1,062 


1,066 


1,070 
1,067 


1.073 


i>077 


1,080 


1,084 








3 3.1 


25 


^045 


J, 049 


1,052 


1,056 


1,060 


1,063 


1,070 


j,o;^4 


1,078. 


i,o$i 








^ «,7 


26 


1,042 


1,046 


1,049 


*,053 


1*057 


1^060 


1,064 


1,067 


1,071 


».o75 


1,078 








^ *,« 


:2 


1,040 


»|043 


1,047 


1)050 


1-054 


1*057 


1,061 


1,065 


1,068 


1,072 
1 , 069 


1^075 








: «.8 


1.037 


1,040 


1,044 


1,048 


1,051 


1,055 


1,058 


1,062 


1,065 


1.073 








1 1,3 


29 


3.034 


i*0,^8 


1,041 


n^45 


1,048 


1,052 


1^055 


1.059 


1,063 


1,066 


1,070, 








2 *=•'"» 


30 


1,031 


*^03^;j 


U038 


1,042 


1.046 


J. 049 


1.05,^ 


1,056 


1.060 


1,063 


1,067 








o,4 


3> 


1,029 


1,032 


1,036 


1^039 


1,043 


1,046 


1,050 


1.053 


1,057 


p,o6i 


1,064 








— o,o 


32 


ijO^S 


2,029 


1.033 


1.037 


1,040 


1,044 


1,047 


1,051 


1,054 


1,058 


1,061 








0,4 


33 


^023 


1,027 


1,030 


1*034 


1.037 


1,041 


1,044 


1,048 


1,051 


1.055 


1,059 








o,9 


34 


1,021 


1,024 


1,028 


1.031 


»)035 


1,038 


^042 


1,045 


1,049 


1 , 052 


1,056 








«.3 


3.5 


i,0i8 


t,02l 


1,025 


1,028 


^032 


1,036 


1,039 


1^043 


1,046 


r,05o 


1.0,5^ 








',8 36 1 


t.015 


1,019 
1.016 


1,022 


1,026 


1,029 


1,033 


1.036 


1,040 


no43 


1,047 


1,050 








, 2,2 


1^ 


1*013 


1,020 


1,023 


1,027 


t,03o^ 


1.034 


1.037 


1,041 


1,044 


1,048 








9.7 


1,010 


1,014 


1)017 


1 , 020 


1,024 


1,027 


1,031 


1.034 


1,038 


1,041 


1,045 








3.3. 


39 


1,007 


1,011 


1,014 


1,018 


1 J 02 1 


1,025 


1,028 


1,032 


1.035 


1.039 


1,042 








3,<> 


40 


noo5 


1,008 


1,01?. 


1,015 


1,019 


1,022 


1,026 


U02Q 


1,033 1^036 


i,o;o 








4)0 


41 


1,002 


1,006 


1,009 


ijOi3 


i,oi6 


lj020 


1,023 


1,026 


1,0301,033 


1,037 








4*4 


4« 


1,000 


1,003 


1,007 


1,010 


1,014 


1,017 


i,oao 


1,021 


1,027 1,031 


1,034 








4.9' 


43 


o>997 


1,001 


1,004 


1,008 


1,01 1 


1,014 


i,otB 


1,021 


1,025! 1,028 


1,032 








5.3 

5>8 


44 
4.'; 


0,995 
0,992 


o,99H 
0.996 


1,002 
0^99 


1,005 
1,002 


1,008 
1 , 006 


I,Ol2 
t,Q09 


1,015 
1,013 


1,019 

i.oiS 


i,o22 i,oa6 
1. 020 1 1,023 


1,029 
1^026 


^ 






6.2 


46 


0,990 


0,993 


0,996 


0,000 


1,003' 


1,007 


1,010 


1,014 


1,017^1,030 


1,024 


. ■ 






<^.7 


tl 


o,9«7 


0,991 


0,994 


0,997 


l,O0t 


1,004 


1 , 008 


l,Olt 


1,0141, 018 


1,021 


■ 






7.1 


o,9H5 


0,988 


0.991 


0,995 


Oi 9981 


1,002 


1,005 


t,oo8 


i,oift 1,015 


1,019 
1,016 


■ 






' 3:^ 


49 


0,982 


0,985, 


o,<)8q 


0,992 


0,996 


0,999 


1,003 


1 J 006 


1,009,1,013 


^ 






50 


0.980 


o.9H^ 


0.9B6 


0,99a 


0,993 


0.997 


1,000 


1,003 


1,007 1,010 


1,014' ■ 






i'* 


5» 


0,977 


o,9Bt 


0,984 


0,987 


0,991 


0,994 


0,997 


1,OOJ 


1,004 1,008 


1,011 


1 






».9 


S^ 


0,975 


0,978 


0,9^1 


0,985 


o,9HH 


0,9^2 


0,995 


0,998 


1,002 1,005 


1,008 


J 






^: 9>8 


53 


0,972 


0,976 


0,979 


0,982 


0,986 


0,989 


0*992 


0,996 


0,999 1,003 


1 , 006 ; 


■ 






54 


1:11^ 


0.973 


o.Qll 


0,980 


0,983 


0,9^7 


0,99 


0,993 


0,997:1,000 


1,004 








.5 »0,2 


55 


0,97 ^ 


0,974 


0,97^ 


0.981 


0,984 


0.98*1 


0,991 


o.9q4 0,998 


1. 001 


H 






S:'"'? 


56 


0,965 


0,968 


0,97^ 


0.975 


0,97* 


0,982 


07985 


0,988 


0,9920,995 


0,998 


■ 






g'n,! 


57 


0,963 


0,9^6 


0,969! 


0.973 0,976 


0,979 


0.9% 


0,986 


0,989 '0,993 


o,9ij6 








-j 11,61 58 


0,960 


0,964 


0,967 


0,970 


0.974 


0,977 


%gSo 


0,984 


0,98710,990' 


0,994 


^^1 








0,qs^ 


0,961 


0,965 


0,968 


o,9Ti 


0,975 


0.978 


0,981 


0,985 0,988 


0,991 


^^1 






0,956 


0^959 


0.962 0,966 


0, 969 


0,q72 


0,976 0.979 


0,98210.985 


0.980 


■ 






:'^ 12,9 *?' 


0,953 


0,957 


0,96010,963 


0,967 


0,970 


0,9730, 97 ti 


0,980 


0,983 


0,986 








S '3. 2 ft* 


0.95' 


^o»954 


0,958,0,961 


0,964 


0,968 


0,971 


0,974 


0.977 


0,981 


0,984 








5 '3.81 63 
^ 14,8 64 


Oj949 


0*952 


0^955 


0,95? 
0,955 


0,962 


0,965 


0,968 


o,m^ 


0,975 


0,978 


0,981 








Oi947 


0,950 


0,953 


0,960 


0.963 


0,966 


0,969 


0,973 


0,976 


0,979 


i \ 






14.7I <5.5 


0,944 


o,94B 


o,95» 


o,9S4 


0,957 


0,961 


0,964 


0,967 


0,970 


0,974 


0.977 








>5.1 


66 


0,942 


0,945 


0,948 


0,952 


0*955 


0,958 


0,961 


0,9^5 


0,968 


0,971 
0,969 


0,974 








«5.6 


tl 


0,940 


0.943 


0,946 


0,949 


0.953 


0,956 


0,959 


0,962 


0,967 


0,97'-^ 


. 






16,0 


h^ 


0.937 


o»94i 


0,944 


0,947 


0,95c 


0,95-4 


0,957 


0,960 


0,96'j 


0,967 


0,970 


' 






ib.4 


69 


0^935 


^93*^ 


0,942 


0,945 


o,94« 


0,951 


0,955 


o,95« 


0.961 


0,964 


0,968 








16. a 


70 


0,93-^ 


0,936 


0.939 


0,943 


o,94f 


0,949 


0.952 


0,95^ 


0,959 


0,962 


0,9^5 








^In^ 


7» 


10,931 


o>934 


0,937 


0,940 


0, 944 


0,947 


0.950 


0,953 


0,956 


0,960 


0,963 


•■ 






17,8 


72 


o,9S9 


0.932 


0,935 


0,938 


0,941 


0,945 


0,948 


0,951 


0,954 


0,957 


0,961 








lS,2 


73 


0,926 


0,930 


0^933 


0,936 


0,939 


0.942 


0,946 


0,949 


0,952 


0|955 


0,958 








18,7 


74 


©,924 


0,927 


0,93* 


Oj.934 


0,937 


0,940! 


0,943 


0,947 


0,950 


0,953 


0,956 








1«>,1 


75 


0,92a 


0,92.5 


0.928 


0,932 


0,935 


0,938 


o,94> 


0,944 


0,947 


0,9^1 


0,954 


i 






^9^^ 


j 76 0,920 


0,9=^3 


0,926 


0,929 


0,933 


Ot936 


0,939 


0,942 


0,945 


0,948 


0,952 








*0>C 


77 C)»9i? 

78 0,916 


0,921 


0,924 


0,927 


0,930 
0,928 


0,934 


o,937 


0,940 


0,913 


0,946 


0,949 








20H 


0,919 


0,922 


0,925 


0.931 


0,935 


0,938 


0,941 


O5.944 


0,947 








^o,S 


7^ 0,913 


0,9^7 


0,920 


0,923 


0, 926 


0,929 


0,932 


0,9^5 


0,939 


0,942 


Oj945 








fln.qi 80 lo,9n 


0.9 M 


0,9 1 8 


0.921 


0,924 


0,927 


0,930 


0,933^0,936 


0,940 


0.943 


f 




^ 


J 



W. Numbers for rcducbg the Mean Refractions of the Heavenly Bodies f 


"^^H 




to the actual Weight and Temperature of the Atmosphere, 




1 








3<^.i 


Height 

So.!£i30,3 


of the 

30.4 


Baron: 

30,5 
1,114 


ictcr i 

30,6 

1,118 


tt Inch 

30,7 
Siiai' 


esand 

30,8 
1,1115 


Tenths. 

30,9 '31^0 
1, 129 1,132 


31,1 

It 135, 






Si 3 


20 


1,099 


1,1031,107 


1,110 






£1 


*t096ji,ioo{i,i04 


1,107 


1,111 


i,n5 


1, 1 18 


1,122 


1,126,1,129 


1,132 




^^^H 




!££ 


1,0941,097 


1,101 


1,104 


1,108 


1,1 It 


1,115 


1,119 


1,123 1,126 


i,ia9 




^^^H 




23 


1,001 t,o94 
1,0881,091 


1,098 


1,101 


1,105 


1,109 


IflllE 


1,11b 


1, 120 


1,123 


1,126 




^^^H 




•S 8'*^ 


^4 


*j095 


1,0981 


1,102 


t,io6 


1,109! 


1,113 


1,117 


1,120 


1,1^3 




^^^^1 




g 3.'' 


^5 
26 


1, 08,5^1, 088 1,093 
1,08 a 1,085! 1,089 


1,096 
1,093 


1.099 
1,096 


1,103 


i,io6 


1,110 
1,107 


1,114 
1 » ) 1 1 


1,114 


1,1 so 

1,117 




^H 




1,100 


1,103 




-s »•; 


:2 


1,0791,083 


i,c86 


1,090 
1,087 


1,093 


1,097 


1,100 


1,104 


1,108 


1,111 


1*114 




^^^H 




; 1,8 

J '.3 


1,076 1*080 


1,083 


1,000 


1,094 


1,098 


1,101 


1,105 


1,308 


1,111 




^^^^1 




29 


ij073 1,077 


i,oSo 


1,084 


1,088 


1,091 

1,088 
1,085 


1^095 


1,098 


1,102 


1,105 


i,toS 




^^^H 




,a o,9 


30 


i^o?'^ 


1,074 


1,078 


1,081 

1,078 


1,085 
1,082 


1,092 
1,080 
1,086 


1,095 
1,093 


1,099 

1,096 


1.103 

IjlOO 


1,105 

1.103 




^1 




o,4 


3« 


1,06a 


^>^7> 


^075 




— o,o 


3« 


1,065 


i,o6B 


1,072 
1,069 


^.075 


1,079 


1,083 


1,090 

1,087 


1.093 


1,097 


t^ 101 




^^^H 




o,4 


33 


ijo6a 


1,066 


».073 


1,076 


1,080 


1,083 


1,090 
1,088 


1.094 


1,098 




^^^H 




0.9 


34 


Jt059 


1,063 


1,066 


1,070 
1,067 
1,064 


1,073 


1,077 


1,080 


1,084 


i,ogi 
1,088 
1,085 


1,094 




^^^H 




o>8 


3,5 


^^057 


1,060' 1,064 


1,071 
1,068 


1.074 

1,071 
1,069 


1,078 

1,075 


i,oSi 

1,078' 


1,085 
1,082 


1,091^ 

1,089 




^H 




»,8 


36 


i»054 


^057 


I3061 




2,2 


u 


1,051 


^»^55 


1,058 


1,062 


1,065 


1,072 


1,076 


1,079 


1,083 


1,087 




^^^H 




a. 7 


i,04« 


1,052 


*.055 


1,059 
1,056 


1,062 


1,066 


1,069 


»'073 


1,076 


i,o80| 


1,084 




^^^H 




3,« 


39 


1,046 


1,049 


1*053 


1,060 


1,063 


1,067 


1,070 
1,067 
1,065 


1,074 


1,077 


1,080 




^^^H 




3.6 


40 


1^043 


1 , 046 


1,050 
1,047 


1,053 
1,051 


1-057 
1,054' 


1,060 
1,058 


1,064 
1,061! 


1,071 
1,068 


1,074 
1,071 
1,069 


1,077 
1*075 




^1 




4,o 


41 ! 


1,040 


1,044 




4>4 


4« 


1,038 


I3O41 


1,045 


1,048 


1^051' 


i»055 


1^058 


1,062 


1,065 


1,073 




^^^H 




4,9 


43 


**o35 


*,o3ti 


1,042 


1.045 


1,049 


1,052 


1,056 


1,059 
1,056 


1,063 


1,066 


1,069 




*^^^^^^^^H 




5>3 


44 


1,032 


1,03^ 


1*039 


'.043 


1,046 


1,050 


1*053 


i,o6o 


1,063' 


1,066 




^^^H 




S.8 


45 


^.030 


1,033 
1,031 


^097 
ii034 


1,040 
^.037 


1,044 
1,041 


1,047 
1,044 


1,050 
1,048 


1*054 
1,051 


1,057 
1,054 


1,061 
1,0"^ 


^064 
1.062 




^M 


6,« 


46 


1,047 




<>.7 


tl 


1,025: 


1,028 


1*031 


1,035 


1,038 


1,042 


1,045 


1,049 


1,052 


1.055 


1,059 




^^^H 




7:' 


1,022 


1*025 


1,029 


1,032 


1,036 


1,039 


1,042 


1,046 


1,049 


1.053 


1,057 




^^^^1 




kt 


49 


1,019 


1,0^3 


1,026 


1,030 


1,033 


1,036 


1,040 


*,043 


1,047 


1,050 


1,053 




^^^H 




SO 


1,017 


1,020 
i,oi8 


1,024 
i,oat 


1,027 
1,025 


1,030 
1,028 


1,034 


1,037 


1,041 
I1038 


1,044 
1,041 


1,047 
1,045 


1,050 
1,048 




^H 


8,4 


5» 


1,014 


1,031 


1,035 




8,9 


5« 


i,012 


1,015 


1,019 


1,022 


1,025 


1,029 


1,032 


1.035 


1,039 


1,042 


1*045 




^^^H 






S3 


1,009 


1,013 


1,01 6 


1,019 


1,023 


1,026 


1^030 


1.033 


1,036 


1,040 


1,043 




^^^H 


^H 


54 


1,007 


1,010 


1,014 


1,017 


1,020 


1,024 


1,028 


1,030 


1,034 


1,037 


1,040 




*^^H 


^H 


-S 10.2 


.55 


1,004 


1,G0H 

1.005 


i,oit 
1,009 


1,014 
1,012 


i,oid 
1,015 


1,021 
1,019 


1,044 
1,022 


1,028 
i.oii5 


1-031 

1,029 


I1034 
1,032 


It 037 
1.035 




■ 


I 


M 'O.? 


56 


1,002 


^^m 


.5 11, t 


s 


0,999 


1,003 


1,006 


1,009 


1,013 


t,oi6 


1,019 


1,023 


1,026 


1,029 


1,032 




^^^H 


^^K 


g 11,6 

<£ I2,0 


0,997 


1,000 


1,004 


1,007 


1,010 


1,014 


1,017 


i,oao 


1,024 


1,027 


1,030 




^^^H 


^^^^v 


^ 


0,994 


0,998 


1,001 


1,004 


1,008 


1,011 


1,014 


1,018 


1,021 


1,024 


1,027 




^^^H 


^^^^H 


^ t*,4 


0,9<J2 


0,995 


0.999 
0,996 


1,002 
0,999 


1,005 
1,003 


K009 
1,006 


1,012 
1,009 


1,015 
1,013 


1,019 
1,016 


1,022 
1,019 


1,025 

1,032 


„ 


^^^^^^^^1 


^^^H 


g ".9 


61 


0,990 


0.993 


^^^^H 


< >3.8 


(>2 


0,98710,991 
0,98510,988 


0,994 


0,997 


1,000 


1,004 


1,007 


1,010 


1,014 


1*017 


1,020 




^^^H 


^^^^H 


63 


o,99t 


0.995 


0,998 


l,OOt 


1.005 


1,008 


1,011 


1,014 


1,017 




^H 


^^^^V 


14,2 


64 


0,98 a 


0,98b 


0,989 


0,992 


0,996 


0,999 


1,002 


1,005 


1,009 
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XIII. 



Corre<^ioo5 to be added to the Lunar Distances on Account 
of the dliptic figure of the Earth. 
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IV. Logarithms to compute the Corrections to be subtradicd from the ^| 
Lunar Dbtances on account of the dliptic figure of the Earth* ^H 
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7916 

7934 



199- 7953 
797* 
7990 
8008 

8027 



199.8045 
8063 
8081 
8099 

8117 



8048 
8066 



8102 



199.8*35 

8»53 

8170 
8188 
820 



199.8123 
8240 
8257 
8274 
8291 



1 99- 8308 

8341 
^359 
837s 



199. 6'f92 
8408 

84+. 
8457 



199.8473 
8489 

8521 
8537 



8St)8 
8583 
8c99 
8614 



5« 



75677571 7 
75B8 
7 60S 



7628 
7648 



7668 
7668 
7707 
77*7 



77n77'4 
77107733 



795<^ 
7975 
7993 
8011 

8030 



'574 
7i9J7;94 
;6ii 7615 

76317635 
76; I 765; 



76717674^767^ 
7691 7694I7697 

7i7 

737 

7750|7753 77: 



77''»9 777* 

7789779* 
78087811 

7827 7830 



7B4/> 



786 q 
788; 

7903 

79** 
794 i 



79*5 79*^ 
7944 79_47 



79597962 
797^798 



7996 7999 8oo2|8oo5h 7 



8015 
8033 



8018 
80^6 



8051 
B069 



8084 8087 



80548057 
80718075 



81208123 



8105 8 ro8 



8126 



81388141 
8158 
8176 
8191 8194 
S20882 

8225 

8*43 
8260 

8*77 
8294 



8228 
824^ 
8263 
8280 
B297 



8311 
8328 
834: 



83148317 



8347 



8361 83648367 



8378 



638 



8508 
85*4 
^539 



8526 
8 543 



8555 
857* 
8586 

8601 
8617 



40 30 



558, 



:Strf 



30' 



7598 



7849 



40' 



757S758 



50' 



76i8;762tU7 
763876411-6 



7658 



7779I49 
7798I48 
78^847 
7837I46 



7776 

7795 
7814 

7833 

7^i3 

78687872 

78871789* 

7906 7909 79 »=|4* 

793^4^ 
795040 

796 8^9 



79841798738 



8o2i]8o24 36 

8039804235 

8060^:4 

8^7«|33 
^809 6' 32 

8njJ8ti4J3J 

81298132 30 



60908093 



8231 
8249 
8266 
8283 



8333 



766^;5 



768154 

770^153 
7720^5* 
7740151 
7760^50 



81478150 
81648167 
81828185 
81 99*8202 
8217 8j20 



''8*34[823? 

- . 54 
8208.8271 
828685Kg|2i 



*5 



S300 8303 830 ;J2Q 



83198^22 
83368339 



83 50^351^3; 6 



83708172 
8386;8389 



840^18405 
84*9^84 



8400 
8416 

8433 .,., ., 

58449845MS454 

8465 S468 8470 



84351843^ 



B484J8486 
8500I850 

«53J|8534 
8547I8550 



H481 

**497 . . . 
8513S51618518 

8529 
8545 



8:60 



20' 



856318565 
3; 78.8 581 

8S9V^<96 
86o9;8bti 
86^48627 



10 



Suvcrsed -sines. 



M 94 T. XV. 


Subsidiary Logarithms to find the Logarithmic Sines, &c ^^^J 


r 




c 


T 


Degrees, or HourSi 








Sine 1 Doublc-finc | Cosecant | Vcrscd-sinc | Tangent | Cot*ingent 




go Degrees, or 6 Hours. 




COviuts 1 


double- 

C 
4, 986 


cminc 


Sccanc 1 


Cover5cJ!+iinel 


Ctttintjefii 1 


Tdngent [ 




C 


J 


T ' 


C 


1 


C 


T 


C 1 


1' 


C 


t 







M I 


4.68 s 


5.861 


b. 162 


5.314 


4* n^ 


9.070 


1 . 422 


4*685 


5,861 


15-314 


14- >3^ 








0* c 


57- 49 


66. 62 


bo, 49 


69. 61 


4S* S > 


U'3^ 


1 1. 97 


^0. 22 


57.4966.62 


42.51 


$y^^ 


&0* 060 




1 


4 


^7-49 


66.62 


So- 49 


69.62 


42* s* 


33' 3^ 


11-97 


30,22 


57.4966.62 


41.51 


33-3^ 


5659 






2 


8 


^7.43 


66. 6 1 


>cr. 48 


69. 6t 


43.52 


iV 39: 


11.97 


p. 22 


57.4966.62 


42,51' 


33^3^ 


5158 






3 


13 


^7-4S 


66. 6 E 


10. 48 


69.61 


4^*5* 


IJ- 39 


tl.97 


|0. 22 


57.50,66.63 


42. 50 


33*37 


485; 






4 


16 


W 4^ 


66*6 1 


60.48 


69.61 


42.52 


33-39 


U-97 


30. 22 


57.5ij66.64 


42' 49 


33-36 


4456 






S 


%o 


i7'47 


66. 60 


60047 


69. 60 


42-53 


33*40 


11. 97 


^0,22 


57.52l66.65 


42. 48 


33* 35 


4055 






6 


24 


J57'4^ 


66.59 


^^0. 46 


69. 59 


+3' 54 


J3'4i 


1 r.96 


p. 2r 


57,5366,66 


42.47 


33*34' 


36 S4 






7 


2H 


57,46 


66. 59 
66, 58 


'jo, 46 


69,59 


4i-S4 


13' 41 


1 1 . 96 


30. 2 I 


57rSs'^^*68 


42^45 


33* 3* 


3^5-? 






B 


32 


^7-4? 


60. 45 


69.58 


4^-5^ 

4^-5t^ 


33-4* 


IU95 


10«20 


57, 57j66. 70 


4»- 43 


33-32 


^859 






9 


36 


57-44 


66, 57 


00. 44 


^•O 


33* 43 
33- 44 


11.95 


30* 20 


57-59. 
57.61 


66.72 


42-41 


.33- ^« 


n>i 






to 


o«4o 


>7'43 


66*56 


60. 42 


^'55 


4»«57 


11,94 


30. 19 


66.74 


43^39 


33- 26 


59. 3 J 5c 




[t 


44 


57*41 


66.54 


60,49 


69. 56 


42- 5 » 


J3*44 


If. 94 


30.19 


^7*63! 


66,76 


42^37 


33- H 


16491 




12 


48 


57-40 


66-53 


60. 4^1 


69. 53 


42.60 


^3-47 


11.93 


30. iB 


>7-66, 


66. 79 


4^-34 


33.21 


1248! 




n 


sa 


S7-:^^ 


66.51 


60. 38 


69-5] 


42. 62 


33*49 


11. 92 


3Q-'7 


57*69 


66.82 


4»-3' 


33- i« 


84; 






14 


^6 


y>M 


66. 5c 


60. 37 


69.50 


42. 63 


33- S<5 


It. 91 


30. 16 


i7*73 


66. 86 


42-27 


33-14 


44t 






^ 


I. 


U'.^V 


66.48 


^^^n 


69.48 


42,65 


33* S^ 


II . 90 


30* ^K' 


57.76 


66.89 


42.24 


33*" 


59' 04^ 






t6 


4 


>7*j.^: 


66.46 


60. 33 


69. 46 


42.67 


33- >4 


I 1.90 


30.15 


57.80 


66. 93 


42, 20 


33-07 


564^ 






17 


8 


57*3' 


66.44 


60, % J 


69.44 


42. 69 


33* >^ 


U.Sg 


30. 14 


i7'«4 


66.9; 


42. 16 


33-03 


5^4.^ 






iH 


12 


57-^9 


66,42 


60.29 


69.42 


42,71 


33- 1»* 
33'^ 


U-87 


^0. [2 


i^m 


67-ot 


43. 12 


32. 99 


4842 






20 


t6 


57-27 


66. 40 


60, 27 


69. 40 


42. 73 


II. 86 


30, 1 1 

jO. 10 


S7-93 
^7-9« 


67. 06 


42. 07 


3^*94 


"4441 






1.20 


57*^4 


66.37 


60. 2 5 


69. 38 


4a- 7^ 
42^78 


^3.62 


11. 3s 


67- 1 r 


42.02 


3^*89 


58.4©4€ 




2 1 


^4 


^7,32 


66.^5 


60. 22 


69.35 


33' 6 S 


11.84 


30,09 


58.0367.16] 


41^97 


32,84 


3639 




r* 


18 


57-19: 


66. 32 


60. to 
60. 10 


69. 12 


42.81 


13- ^« 


u.Si 


3 0.08 


58.08 


67,21 


41.92 


3=i'79 


3a 38 




«^ 


3^ 


;7' i^ 


66,29 


69. 19 


42. 84 


53- 7^ 


If. Si 


20, 06 


sB-13 


67.26 


41^87 


^^■'i 


2837 




24 


36 


^7. r^ 


66.16 


60. i^ 


69, 2& 


42,87 


13-74 


n,8o 


10*<^S 


58.19 


67-3^ 


41.81 


32.68 


3436 




iS 


40 


57.10 


66, 23 


6o. 10 


69. J 3 


41,90 


%J^ 11 


11. 78 


30. 03 


58.25 


67.38 


41-75 


32. 6a 


2035 




a6 


44tS7-c^7 


66.20 


60. 07 


69. 20 


41. 93 


^3. 8a 


11.7: 


30. 02 


58.3^ 


67,45 


41*68 


3^-55 


1654 




s 


4« 


%>^A 


66* 1 7 


60-04 


69.17 


42.96 


,V8^ 


M.75 


;o. 00 


58.38 


67.51 


41.62 


3^-49 


123^ 




52 


57.01 


66.14 


60. 1 


^^9- M 


43- 9V 


0.86 


ri.73 


29. 98 


>H.45 


67.58 
67*65 


41.55 


32.42 


833; 




To 


5*> 
a. 


S^'97, 
56, 94 


66. to 

66. 07 


59* 97 
^9-94 


69. 10 


43_Q3 
43,06 


^3*9^^ 
33-93 


11.72, 


29.97 


58.52 


41. 4H 


32-35 


5fi* 4 3 


d 




69.07 


1 1. 70 


^9' 95 


^8^9 


6;- 7^ 


41.41 


32. 2S 


58. 3< 




3^ 


4 


56,90 


66. 03 


59, ijC 


69* O"^ 


43' ^^ 


33*97 


IT. 66 


29, 93 


58,66 


67-79 


41-34 


32. 21 


$6291 ■ 




,^i 


8 


56. «6 


65.99 


59- 86 


68.99 


43-M 


34*01 


U.66 


29.91 


^H-74 


67.87 


41. 26 


32*13 


52281 ■ 




l1^ 


1% 


56.82 


65.95 


59.82 


08.95 


41- 18 


34-05 


11.64 


29,89 


58-82 


67.95 


41. t8 


32,05 


482 


1 ■ 




U 


xh 


56.7*1 


65. 91 


59* 78 


68. 9 1 


45. 22 


U*09 


11,63 


29.87 


58,90 


6f . 03 


41. 10 


3«*97 


44,2< 


4 I 




:t( 


90 


s^' 74 


65.87 


SQ- 1\ 


65. 87 


43.26 


34- »3 


|i 1 . 60 


29,85 


58.99 


68, 12 


41. 0) 


31.88 


4025! ■ 




,6 


^4 


56.65 


65.82 


^9. 69 


68. U 


M^V 


U- iS 


U.58 


29. 83 


59.07 


68.20 


40- 93 


31.80 


3624] ■ 




^0 


SS 


56.65 


65,78 


59*65 


68- 7 B 


4V ^; 


U- ^a 


11.55 


29. 80 


59.16 


68. 29 


40. 84 


3>*7» 


322 


i m 




,8 


^1 


56*60 


65. 73 


59.60 


>8. 73 


43,40 


34-27 


ti.53 


29.78 


59.26 


68. 39 


40-74 


31.61 


2^'2l| ■ 




40 


36 


56.56 


65.61, 


^9- 5' 


^8. 6H 


43*44 


34- 3 1 


ft. 51 


29, 76 


59*35 


68.48 


40.65 
40.55 


31. 52 


242 


° J 


3*40 


56.51 


65.64 


68- 64 


43*49 


34^3^ 


It. 48 


»9' 73 


;9-45 


68. 58 


31*42 


57-30 2 




4' 


44 


56. 46 


65,59 


>9* 4^' 


^8.59 


43- <?4 


34.41 


1 1 . 46 


29.71 


59-1^ 


68.68 


4<^'4; 


31*3^ 


16 t 


i H 




4» 


4« 


56.41 


65. 54 


59. 4 J 


68. 54 


43- 59 


U^ 4^ 


11-43 


29.68 


59,65 


68. 78 


4^-35 


31.22 


13 t 


^ ^ 




4? 


53 


^^^^% 


65. 4^^ 


49-3 5 


68.48 


43' ^'S 


34' S» 


11,41 


29.66 


19.7568.88 


40.25 


31. 12 


81 


7 




44 


56 


56-10 


65.43 


S9*3^ 


'>8.4^ 


4VTO 


U-57 


It. 38 


29, 63 


59,8668.99 


40. 14 


31.01 


4|i 


6 




4; 


S' 


56.25 


65. 3» 


59.25 


68. :j8 


43- 7 ^ 


U-62 


"^-35 


29. 60 


59*97 


69- 10 


40. 03 


30. 90 


57- 01 


% 




46 


4 


5^ u^ 


65.33 


59. IV 


68.1:1 


4V8i 


34-68 


'^-33 


29' S*i 


60.08 


69.21 


39- 9^^ 


30. 79 


561 


4 




47 


% 


56.11 


65.^6 


59- *3 


68, 26 


4V87 


U*74 
34-89 


11 . 30 


29. 55 


60, 19'69. 32 


39.81 


30,68 


521 


3 




4« 


1% 


56* c8 


65-21 


59-08 


68.21 


43^ 9* 


11.27 


29.52 


60.3169.44 


39.69 


30. 56 


481 


2 




42 


lb 


56. 02 


65. t;; 


59,02 
58, 9t 


68- 1 ; 


43.98 


,4.85 


11. 24 


^9*49 


60.43.69-56 


39- 57 


30.44 


j.. . *H ' 


t 



J, 30 


5S'9t» 
55,89 


65,09 


68. Qu 


44*04 


34-9* 


11.21 


29.46 


60. 5569- 68 


39* 45 


30.33 


56. 4^ i 




*t 


*4 


65-02 


58,89 


68. 02 


44* iJ 


34-96 


It, 1% 


a 9-43 


60.67^69,80 


39-33 


30. 2C 


► 36 


9 




s« 


2t3i 


55- §3 


64, 96 


58,^8^ 


67,96 


44- >7 


^5-04 


11,15 


29.40 


60. 80 69. 93 


39.2c 


30.07 


32 


8 




S3 


3? 


5S*7* 


64. 90 


!«-77 


67.90 


♦ 4* ^3 


^5. lb 


II. 1 1 


^9*3^ 


60. 93 '70. 06 


39* 07 
38. 9^ 


39-94 

, 29.81 


k 38 


i 1 




94 


3^ 


5S'7o 


64.8^ 


58. 7^ 


67.8, 


44* 3^ 


35* '7 


It * o@ 


19-33 


61.0670. 19 


24 


ti 




^' 


40 


^s-<^:^ 


64, 76 


;8.6^ 


^7, 76 


44-n 


n-^4 


It. 05 


29. 30 


6t. 1970. 32 


3^.81 


29. 6£ 


E 30. 


5 




?6 


44 


Sf-S7 


64.70 


58.57 


67. 70 


44- 43 


^v3<^ 


11,01 


19. 26 


61.3370,46 


3«*<^^ 


29' 5^ 


\ 16 


4 




57 


4« 


1^50 


64*63 


5^.5^ 


67- 6 ^ 


44- S'^ 


35-37 


ro, 9E 


29,23 


61.4; 


70. 60 


3«- 5: 


29. 4c 


» 13 


3 




yS 


s* 


Si- 4^ 


64. 56 


58.43 


67- 56 


44- ;7 


^v44 


ro.94 


29. 1 9 


6T.61 


70* 74 


38*3^ 


} 29. %i 


» 8 


3 




!2 


S*' 


ii^y^ 


64- 48 


58.-15 


67.48 


44.6; 


^ V ^^ 


TO, 91 


29. 16 


6t. 75 


70. 88 


18,25] 29.15 


^ 4 


t I 


- 1 


t>uiibk-i' fv 


f tlvtCMlU 


S -.i -cd**inc 


Tangent 


CoU 


ii(.ent 


m s 

T < 


f 1 

1 


179 Degrees^ or ii Hours. 


Ctrtiiie |0niihl#*cfH5ii<| Seciini 1 'JavenciUime f CoUingenc | Tanfi^Ql 


8g Degree 5 » nr ^ Hours. 


' ™- 




^ 


^m 



^z T* XIV* Logarithms to compute the Corrcaions to be subtraded from the 
Luoax Distances on account of the elliptic figure of the Earth. 



titittt'ie 


Lof&ritluA 


Utit«4c 


LofiriUui. 


LitiEQilc 


Ln^ithm 


Litttudc 


L.oCjnc|»,^ 


2< O 

40 

3- 

2Q 
40 


0*1724 
0.2393 


9 , 

19* 

20 

40 


I. 1422 
I. 1495 
I. I|66 


t 
36. 

29 
40 


i.39««» 
1.4023 

1.4057 


S3' ° 
20 

40 


' 


■ 5338 

■?3i7 


0'34**4 i 
0,3^/41 

0*4354 

o* 473* 
0, 5079 
0. 5400 


20. 
20 

40 


1. 1636 
J- 170; 
'''773 


37- 
20 

40 


1.4090 

i-4«n 

I.4'i7 


54* 
20 
40 


* 


•537J 

• S394 
■S4«2 


4. 
20 

5- 
20 
40 


21* 
20 
4^ 


1*1839 
1.1904 
I. 196$ 


38. 
20 

40 


1. 4189 
t.4221 

'^4253 


55' 
20 

40 


I 


■ S4>9 
.S447I 


0. 5700 
0. 1978 
o-6a4i 


22* 
20 

4a 


1.2032 
r.2094 
J. 21;;! 


39- 
20 
40 


1.4^84 

i'43'l 
r.434^ 


56. 
20 
40 




.5481 
.5498 
•5S«> 


6. 
20 

40 


0.64S8 

0, 6j22 
0*6944 


23* a 

20 
40 


I.22!f 

1.2274 

^•^332 


40. 

1 20 
40 


1.4406 
1.4436 


57. 

20 
40 


* 


■>i3» 

.Si4S 
•5>&4 


7. 
20 
40 

U. 
20 
40 


o<7tS5 
0.7356 
0,7548 


24. 
20 
40 


1,2389 
f.2445 
f.a^oi 


41. 

20 
40 


1.4+6; 
'•'♦494 


58. 
20 

40 




•35S0 
.5596 
.5611 


0.7731 
0-7907 
0.80^6 


20 
40 


1.2609 
1.2661 


42. 
20 
40 


«-4>i» 

1.4606 


S9* 
20 
40 


i 


.5626 
.3641 
.5656 


9. 
20 
40 

JO* 

20 
40 

11. 
20 
40 

la. 

20 
40 


0. 8239 
0.8396 
o.«S4? 


26* 
20 


1.2714 
1.2746 
i.i8>6 


43- 

20 
40 


»'463+ 
I. 4661 

1.4687 


60. 

20 

43 


I 


.5700 


0* 8693 
0, 8833 

0. 8970 


%}* 
20 
40 


1.2866 
1-2915 
1*2964 


44- 
20 
40 


*-47'J 

'•4739 
1.4761; 


6;. 
20 
4a 


^ 


.57«4 
■SjaS 

.574a 


0*9102 

Q. 9230 

0-9^4 


28* 
20 
40 


1.30J2 
1.3059 
1.3106 


45. ! 
20 
40 


1-479' 
1.4816 

1.4841 


62. 
to 
40 


* 


. i;78a 


0.947 J 
0. 9592 
0*9706 


29. 
20 
40 


1.3151 

'*3*97 
1*3241 


46. 
20 
40 


..486; 
J.48S9 


63. 
20 
40 


' 


-i79S 
.5807 
■ 5830 


tj. 

20 
40 


0.9817 
0*9915 

1.0030 


30* 

20 
40 


1.3185 
»-33*9 
»'337a 


47- 

20 

40 


"•4W7 
1.4960 

1.498+ 


04. 
20 
40 


^^ 


.5832 

S84S 
585? 


14. 

to 
40 


UO133 
1.0233 

1.0330 


31. 
30 

40 


'-34H 
'•345^ 
1*3497 


48. 

SO 

40 

49. 
30 

40 


I. joo6 
1. 5019 

1.5051 


65. 
20 

40 


^ 


5880 
S89a 


15. 
20 
40 

i6. 

20 
40 


1.0416 
f.0519 
I.o6io 

1.0699 
1.0J86 
1*0872 


32- 
20 
40 

20 
40 


J*3S33^ 

i.36la 

1.3657 
1.3695 

'*3734 


1. 5074 
I. 5095 
I. 5117 


66. 

20 
40 


'^ 


5903 

S9'4i 

S9*5 


50. 

20 

40 


'■S'38 

1. Sii9 
I. {180 


67. 
20 
40 


In 


S93t» 
S947 
59S7 


17. 
20 
40 


1.095s 
I. 1037 
I. 11 17 


34- 
^0 
40 


1.3809 
1.3845 


SI- 

20 
40 


I. J30I 
I. J39I 

'•5»4l 


68* 

ao 
49 


*■ 


59*7 
5978 
S987 


18. D 

20 
40 


u 1196 

1. ia73 
1. 1348 


20 
40 


1*3882 
1.3918 

1-3953 


52. 

20 
40 


I.536I 

I, IfJOO 


69. 
20. 

40 


** 


0007 

6oj6 



TABLES 



OF THE 



LOGARITHMIC 

SINES, DOUBLE-SINES, SECANTS, VERSED-SINES, 

TANGENTS, &c. 

EVERY MINUTE of the CIRCLE, or FOUR SECONDS OF TIME, 

FROM 

O TO 1 80 DEGREES, or 12 HOURS. 



Aa 



94 T. XV. 



Subsidiary Logarithms to find the Logarithmic Sines, &c» 



40 
4a 

44 

\^'^ 
40 

47 
4B 

4? 

^3 

sS 

57 
5S 
59 



G 
I 

3 
4 

5 
6 

7 
S 

_9 

10 

ti 
12 

'3 

M 
16 

17 
tti 

!S^ 
ao 

24 

^b 

^7 
iS 

Z?, 

30 

33 

3^ 

33 

34 

35 

3^ 

37 

39. 



4 

IS 

ao 
44 

36 



0*40 

44 

48 

I. o 

4 

t6 



.20 
^4 

3^ 



40 
44 



o Degrees^ or o Hours. 



Sine I lloLibte>nne | Cosecant f Vcr^cd-sinc | Tanggnt | CQtan|ent 



Conine 



V685 



57-49 
S7*49 

57,4s 

S7 
57 48 

57-47 
57,46 

57 
57-45 

57-44 



4866, 



4666, 



66* 56 
66. 54 

66. 5 

66. 50 
66.46 
66.46 
66.44 
57,1966. 4a 
66. 40 



57-43 
57.41 

57' 401 

57-39 

57-37 

57-35 

57-33 

57-3 

57 

57-^ 



57. n 
57.^2 

3%7- '3 

57.10 

, 57-07 
4^157.04 
53:57-01 
j^ 56- 97 



4 
S 

16 



^56. 

S6, 
56^ 5f> 



!*4 

^8 

33 
36 



a. 40 
4+ 
4S 

5e^ 
3' o 
4 
8 



12 
16 



*4 

38 

36 
40 
44 
48 

j6 



56,81 



56.51 

56.41 
56. % 
^6,30 
56.25 

5^*»3 
56. oB 
56. OS 



55.96 

Si 

55-83 

55^77 

55-70 

55-63 

55*57 

55-5Q 

55-43 



J 



5.861 



66.62 
66.6a 
66. 6 1 
61 
66.61 
66.60 
66. 59 

66. 5 
66.57 



fi)6. 37 

66.31; 
66. 3a 
66. 29 
66. 3.6 
66* 13 
66. ao 
66. 17 
66. 14 
66. 10 



56.9466.07 
56.90 
56. 86 



0/ 

66. 03 
65.99 
65,9 s 

65 9 



74^5' 



.62 

65,78 



6965 



6065 



3- / 



65.64 

65. 54 
65. 4S 

5-4. 

5-3B 
6^,32 
65. 26 
6^.5 
65, r 



4665 



8965. 



65.09 
02 
6^.9^) 
64. 90 
64. 8 ? 
64. 76 
64, 70 
64-6:^ 
6+. 56 
^4-48i 



90 Degrees^ or 6 Hours. 



C f 

6. 162 



4-986 



60. 49 
So- 49 

ba. 48 
>o. 48 

60. 

60047 

60.46 

60. 

60,45 

^iO. 44 



69.6 
69.6a 

69-61 

69. 6 J 

J* 6 J 

69, 60 

^9* 59 

69. 58 

69.^7 



48 69- 



4669H 



60. 4 a 
60.49 

60. 4n 
6o. 3 8 69. 5 
60.37 
60.3s 
60. 33 
60, 3 1 
60-29 
60. 27 



60. 2 5 

6a. 22 
60. 19 
60- f6 
60. 13 
6o» to 
60.07 
60. 04 
6q. OJ 
59-97 



ni*E6 68 



59- S' 
59* 4^' 
59.41 

59-3 
59 

^9. I 

59-1 
^9. 08 
59. 02 



58.96 
58.89 
58.8^ 
58. 77 
;8. 70 
58.63 
^8.57 
58. 5c 

3!3-43 
SS-1^5 



69. 56 
^9' 33 



69- 50 
69.48 
69. 46 
69.44 
69.42 
60.40 



69. 38 

69-35 

69. 32 

69. 29 
69. a 6 
69,23 

69, 2Q 

69.17 
69.14 

69. ;o 



69.0} 
69. 03 

'^ 99 
68. 95 
68.91 
68.87 
68-82 
^j8- 78 
.8- 73 
68. 68 



68. 64 
68 

68-54 

^^ 48 

4^ 

I68.38 

32 
.26 

68.21 
68.1: 



56S 
30 68 



968, 
368 



68. oc 
6S.02 
67,96 
67.90 
67. 8^ 
67. 76 
67- 70 
67.6^ 
67. 56 
67-48 



Ufjubic-! 



Secant 



C 

5'3H 



42* 5 < 
4a. 5 ( 



4^-53 
la. 



33- 3« 

33- 39 
33- 39 

33-39 
33-4^ 



5433 



42* S4 
4^.5 

4a. 5' 



4« 
?3 41 
33-4* 
33*43 



41-57 
42. 5t 
42.60 
42. 62 
4a. 63 
41.65 
42.67 

+^'7< 

4^.73 



33- 44 

33-44 
33-47 
33-49 
33- SO 



6933 



41/ > 
42 78 

42.81 
4X-84 
42^87 
42,90 

4^' 93 

4V96 

42. 9Q 
43-03 



43*06 
43^ 10 
43- M 
43*18 
43- S2 
43.26 

43-3 
43-3 
43.40 

43*44 



59 43^ 
43- 

43* 
43* 



43^49 
54 



43. 8 J 

43' fi7 

43-93 
41' gs 



44- 04 
.. 1 1 

44-17 
14' 23 
44^ 3<^ 
44*37 
44- 43 
44-5^ 
44-57 
44^6; 



4- 138 



33- 
33- 



33- 1» 
33-60 



33-^1 

33-^5 
33- 68 

33- 71 
13' 74 

33-77 
33* 80 

33" 86 
^3*90 



33' 93 
33*97 
34.01 
34-05 
34*09 

34- 13 

U-18 

34-17 
34- 3 J 



59 

7 



34^36 
34.41 
H'46 
51 

34- 57 
34- 62 

,4-68 

U*74 
34-89 
^^-85 



34-91 
34-9^ 
H-04 
1 5- it) 
3 5- 17 
3 5-14 
35*3*^ 
H-37 
15-4-1 
35* 5^ 



Cosctriijt 



Covcricd'iLne 



C 

9.070 



179 Degrees y or 



30. 22 
30. 22 
30*22 

30. 22 

30. 22 
30-22 
30.21 
.10. a 1 
30* 20 
30.20 



30, 19 
30. 19 
^o. [3 

30-17 
^o* 16 

30.15 
30.15 
JO. 14 
;o, 1% 
jOiJt 



T 

[.422 



30. 10 

30.09 
30.08 

20.06 

30, 05 
30-03 
30.02 
30.00 
29.98 

39' 97 



29.9 s 
29- 93 

29.91 
29.89 

19-87 
29*85 
29. S3 
29. 80 
29. 7S 
29.76 



19' 73 
29.7 
29. 6S 
29. 66 
29. 63 
29.60 
39. 58 

19-55 
29.52 
29. 49 



29.46 

19-43 
29.40 
29.36 

^9-33 
29,30 

29-26 

29-23 

ag, 19 

29. f6 



CaTlngcnt 



C 
4' 685 



T 
5.861 



4y|66. 62 
4966.6a 
49^66. 62 
5c 66. 63 
51 66. 64 
52J66.65 
5366.66 
55'66.6S 
57|66. 70 

19!^ 

61 

6^ 

66 

69 

73 

& 

84 
88' 

93 



66. 74 
66,76 
66.79 
66. 32 
66.86 
66. 89 
66. 93 
66.97 
67-01 
67.06 



67- 
67. 

67. 

67.26 

67-3= 
67.38 

67.4s 

^ ^8 



3867 
4567- 5« 
51.67-65 



59K>7- 71 
66 67. 79 

74 67. 87 
82 67. 95 



90 



68. 



03 

ti 

68, 20 

68. 29 

68.39 
68. 48 



99(68. 

07 
16 
26 

35 
45 

65 
75 



68. 

68< 

68. 

68. 

86J68. 

9769- 
08^69. 
19^69. 

3i;69^ 
43.69* 



5569,68 
67 69, 80 
8069 

9370^ 
0670. 

1970 



33 70' 46 
70.60 

70. 74 



;o.88 



m 



TsDgetiC 



Tajlgcnt 



15-3^4 H 





4^-39 
41^3: 

4^-34 

41-3 

42.27 

42.24 
42. 20 
42. 16 

42, 12 

41-07 



42.02 

41-97 
41-92 
4t/87 
4T. 81 

41-75 
41. 6S 

41.62 

4*- 55 

41-48 



41.41 

41^34 

4U26 
41. 18 
41. 10 

41. OT 
40, 93 
40. 84 

40- 74 

40^65 



40.55 
40.45 

40*35 
40.25 

40.14 

40. 03 

39* 91 
39.81 

39- 69 

39- 57 



39- 45 
39-33 

39.20 

39* o: 
3^-94 
38-81 
38.67 

38- 53 

38-39, 
^8-2c| 



33- 
33- 
33' 
33- 
33- 
33' 
33- 
33- 
33- 
33- 



26 

^4 

21 

18 

H 
II 
07 

^3 
99 
94 



31^ 

3^- 

3=' 
32, 

3^' 
31- 
32, 

33- 



84 

79 

74 
68 

62 
55 
49 

42 

23 

.11 

13 
05 

97 
8i 

80 

71 

61 

51 



Coungcnt 



ours. 



[Pc^uhlfc-cmmc t Secjr^E {Cover^ctUsine [ Cotangent | 

89 Degrees, or 5 Hours, 



T^ngcQi 



48 

^! 
4P 
36 
31 

28 

24 



59. 20 
16 
12 

3 



446 



59. c^ 
56 

52 

48 

•44 



56 
i5 

54 

53 
s^ 

t 



50 

49 
48 

47 



45 
44 
43 
42 
4' 



57- 



20 

16 

12 

8 

4 
o 

5^ 
51 
48 
44 
40 
36 

3^ 
28 

^4 
20 

16 
12 

8| 
4 



10 

19 
18 

16 



T C 



10 
9 



Logaruhmic V*rsed*siocs, Coversed-$mcs> 8cc. 




I Degree, or o Hours. 



sid'liBc I roc/' I D. la* JCwYcried-smc [d r o^' 1> io\l Suffcrscd-stiie |p._iPO^'|D* iQ'|Sucove(^d>sin |D loo^^j D, to" 



f^scd'-iirte 



970;. oc 



2393^80^1589*3.0 
»3^6'a3|347+'35 



2179. 73 



I £6549. 68 

»7855'fi 
ta9H»^59 
,30410. 58 



.31660-33 

.3a89Jv3i 

^.34107.14 

5.35305, t6 

. 36486. 89 



1244-403566*60 

3*6 c, 31 
3116.95 

3169.97 

3080* 5 
2995.05 



alio, i^ 

76.8iS 

2144*63 

113,3*2 

1081* 92 

2024. 6 5 
1996- 70 
19*^9* 5 



^376S*'7S 
38803. 

3993^' >J 
6. 41059.20 
6.42165.73 



4325S. 26 

^44337*^^ 

&• 45402. 94 
6.46455.73 

6, 43 49 5* 9» 



i 6* 4^513* 80 

l44 6'49S39-<^J 
4S6,S0S4|-7 



6*5153^ 



5^6^525 



4 

S 

12 



48 

56 



4 
8 

12 



20 

3? 



36.1 
17.8 



<^ 6. 53488^25 

6*54447-97 
6- 55397* ao 
6, 56336. 16 
166* 57265*09 

206*58184. 18 

24 6* 59093. 6 

»8 

32 6* 60 8 84 « 50 

366*61766.26 

40 



6. 62639 
6.63503 37 
6.64359*07 

6. 65206. 43 
6.66045* 58 



06*66876. 71 
6p 67699. 96 
6w 6851 5. 47 
6*69323.40 

166. 70123.89 



D. iOo'[ \ P. *o* 



3419 



*6C 



943, 102914-65 

2876.0 



'917*37 
89**30 



2838-45 



1 867- &8 280 i, 81 
1844- 08-27 66. '* 

t$20. 8812731* 33 

i798.27[s697-40 
1776.202664.30 
1754.65I2631.97 
1733* 65,2600. 47 
1713,13.2569.70 

1693* 082539*62 
1673. 57.2510.2 
1654-38,2481-57 
1635*682453.52 
1617.422426, 

^i99"^3S399"3^ 
1 58a. 05 2373. 07 

1564,932347.40 
1548. 22,2322, 32 
1531.822297 ^ 
1515.782273-67 



5oa-o7ia2 5l 10! 9^98770. 13 






469, 60j2204- 40 

HS4- 81**82. 25 
1440.35J2160. 52 
1426- 17:2139* 25 
14(2. 2521 18-37 
1398. 6o|ao97 
1385- 2212077 

1372*08^2058. 12 
1359.182038.77 
1346.552019.82 

1334. 1 5 2Cor. 22 



6, 709 1 7- 06 
6*7i703<o5 
6. 724S1. 99 
6i 7 32 54* DO 
366.74019-21 



406' 74777- 74 

4^6*75529-70 

6.76275.20 

6.77014.36 

166*77747-28 

o 6. 78474* 06 



SiiT»fcil^iii« 



1321-95 

1309.98 

1298. 23 

1286.68 

'»7y3S 
1264* 22, 

1253.27 
1242. 50 

>*3i'93 
1221.53 
t2ii«3o 



D. ifl 



bii'ifei>ed-s.in<r 



91 Degrees, or 6 Hours- 



D.ioo^ 



9.99235-36 



g. 99222. 50 
• 64 



9t 99209 

9,99196. 78 
9.99183.9 



21.43 

bi-4i 



II. 

2t, 



9.99171-04 

9. 99 158. 16 
9,99145-28 
9.99132.40 
9'99"9- 5 



9, 99106-62 

9.99093.71 
9. 99080^ 82 
9* 99067. 92 

9.99055.01 



9. 99042- 10 
9* 99029. 19 
9, 99016. 27 

9.99003-35 
9* 98990. 43 



43 

4S 
21.45 

11-47 

'47 
a*'47 

21.48 

21.50I3 

2;. 50 
21, 5c 

2r. 52 
21.53 

2t. 52 

=*'* 53 



9.98977.50 
9-08964.57 
9.98951,63 
9. 98938. 69 
9. 9892 5, 



9. 98912. 60 
9* 98899. 85 
9. 98886. 89 
9,98873-93 
9. 98860. 97 



9. 9884 Ji. o t 
9* 9S8 1 5- 03 
9. 1^8822- 06 
9p 9B809. oS 
9.98796. 10 



9.98783- 



9.98757. 13 
9*98744. 14 
9,9873 s, I 



9.98718. n 
9.98705.13 
9, 98692- 1 1 
9. 98679* 10! 
9. 98666. 08 



1982. 92 
1964.9 

»947'3^ 
r93o. o^ 
1913. 02 
1896. 32 

1879.90 

1863.75 
1847,90 
1832. 30 
iBi6*95 



9.98653.06 
9.98640. 03 
9.98627*00 
9.98613*96 
9. 98600* 93 



D. iq< 



21. 

21. 
21. 

21. 
21. 
I. 
21, 
2!,i 
21,58 
21. 60 
2 1. 60 
21, 60 

2 I *6c 
21.63 
21,62 
21*63 

aI-63 

21*63 

21.65 

21 



S^covcs seiT-^m, 



32.15 
32. 15 

3^->S 
31*17 
32.17 

32. 20 

32* 2C 
32* 20 
32. 22 
32-22 

2, 25 
32.25 

32- 2 
32.2 
32.2 

32.3c 

3*^ 3^ 

3*' 3^ 

3^-3^ 

3*r3^ 

3^-35 

3^-35 

3**3 

3**37 
32. 40 

32.40 

32. 40 
32. 40 

,1*'45 
32.41 

3^*41 

3«-4<J 
3*- 45 



* 67 32 



3**47 

JO 



9.98587.88 
9.98574-84 
9.98561.79 
9. 98 5 48. 73 
9. 9853 5. 6S 

9. 98522* 62 
9,98509-55 
9, 98496. 48 
9.98483. 41 
9. 98470. 33 
9*98457 *S 



21.67 
4 21.68 
21,67 
21,70 
21.68 
21.70 
21.7,0 

21.72 

2 J-72I 

2!. 73' 
21,72 
21.75 



3^-47 

32. 50! 

3*- 5a 
3*' 50' 



10*30093.81 
32, 5 i 'O' 3^093-63 



Co versed 'tint 



73 

7i 
77 
7S 
77 
78 

7» 
,78 



21 
21 

21 

2t.8o 

21*80 



tJ 10c' 



TO. 30099. 69 

10. 30C99, 58 
10*30099*47 
0.30099*35 

I o. 30099. 24 



to. 30099* 12 
O. 30099, 00 

o. 30098. S6 

10*30098.75 

o. 30098. 63 



10. 30098. 50 
10* 30098.37 
10.30098124 
10* 30098. 10 

I Q. 30097.97 



10,30097.83 
10.30097.69 
10,30097. 55 
10.30097.41 

10,30097.27 



JO. 30097. 12 

ro* 30096*97 
10.30096.8 
lo* 30096. 67 
ic?t 30096, 51 



Z Q. 30096* 36 

10,30096,20 
10.30096-05 
10.30095. 8S 
10. 30095* 75 



10, 30095,56 

10.30095.39 
10.3001)5* 2 
10. 30095. oq 
10.30094.88 



10* 30094. 71 

10.30094.53 

10.30094,36 

10.30094. iB 
10. 30094.00 



32-5* 
33-55 
3*' 55 
3*' 57 
3**57 
32.60 

32- 57 
32*62 

32. 60 
32. 62 
32.65 
32.62 
32,65 
32*67 
^2*67 
32*67 
^2,70 
32.70 



D.iDo^'jIX to' 



o- 30093. 44 

10.30093.25 
10.30093. 06 



1 0.30092. 87 

f o- 30092* 68 
10* 30092* 4B 
to. 30092. 2$ 
JO. 30092. 08 



10. 30091. 88 
10*30091.68 
10. 30091* 47 
to. 3009!, 2 
to* 30091.06 



fo. 30090. 85 
to- 30090. 64 
ro* 30090. 42 
10. 30090. 21 
Eo. 30089. 99 
10.30089* 77 



VerjEiLt-'jiDe 



18 

t8 
20 

18 

30 

20 
xo 

33 
20 

22 

22 

23 

»3 

22 

»3 

"3 
'3 
"3 
13 

»S 

as 

as 
as 

a? 

27 

as 

3S 

»7 
a? 
28 
48 
28 

38 

28 

30 
aS 
30 
30 
3* 

30 

3a 
32 

3* 
32 

3> 
33 
33 
33 
33 
33 
35 
33 
35 
3S 

3S 
37 
3S 

37 
37 



O lo' 



D.I 00'' 



37 

a7 
30 
17 
30 
30 
30 
3a 
30 

3a 

3* 
3* 
3S 
3a 
3S 
35 
3S 
35 
3S 
37 

37 
37 
37 
37 
40 

40 

37 
42 

40 
40 

4a 

+a 
42 
43 
4a 

45 

4» 

45 
45 

47 

45 

47 
47 
47 
47 
47 
5° 
5° 
5° 
SO 

SO 
52 
50 
Sa 
Sa 
sa 
55 
sa 
55 
55 



Vci seti-^iftc 



D,io© 



0,00751.41 
o. C0763. 8 a 
0,00776. 23 
0.00788* 64 
10,00801.04 



10.00813. 44 
lOi 00825, S3 

10.00838* 2t 
10,00850*61 
10.00862. 99 



10.00875.38 

10,00887. 75 

0,00900. II 

10. 00912.49 
10.00924*86 



10. OC937, 22 

ID. 00949. 5^ 
10.00961.94 
10.00974.29 



10, 00998. 98 
to. oiot I. 32 

!o* 01023. i&6 
10. CI 03 5. 99 

10. Oi04g. 32 



!0. 01060. 65 
10*010^2.97 



tQ"\ D. 10 



30, 6& 31 
20.6F3I 
20. th 31 
20. 67 31, 00 

20. 6731. OC 

20.6531.00 
20*6531 

20.65 3'"*^^ 

2D. 63 30* 97 

20,65 i^'Oc 
20, 62 30, 92 
10. 62 30. 92 

20. 62 30- 92 
20. td 30. 92 
20. 6c 30, 90 

so* 6c 30. 90 
20. 6c 30. 90 
20, 5&30. 87 



?- - ^20- 5 7 30, 8 - 



10.01072.07 ^^- o 

L ^* 20, t\ 40.80 

10.0to8c*2Q ^-^J o 
,^ ^^^ ^^20*5330.80 

10.01007.61 ^^^ 



to. 01 109. 92 



to. 01122.23 



20.5230,77 
20* 52 30- 77 
20.5030*75 



10.01134* 51 ^'-^"'/^ 

10.0,46.83^^-5030^75 

Ta.ft.,,^ ,i^O'503'='75 
20,4830. 72 
20. 48 30. 73 



10*01159, 13 

TO. 01 171.42 



{0,01183.71 

10-01196. 00 

10-01208,28 

10. 01220, 56 
10.01232-84 



TO. 01245. ' 
10.01257. 38 
10.01269.65 
10*01281.91 

zo> 01294* I J 



O. JO' 



(0.01306. 42 

10. 01318. 67 
10.01330. 92 
10.01343* *7 
10. 013 5;. 41 



10.01367. 64 

10.01379- 88 
10. 01392^ 11 
10.01404. 33 
10. 01416. 56 



■57 



ill ^ 

55- 



20, 57 30* 8^ 
20*5730.85 
20*5530 
20* 5530*82 
ao. 5530-82 
10. 53 30* 80 



10.01428* 77 
10. 01440, 99 

10.01453. 30 
10.01465, 41 

10-01477.62 
10*01489. 82 



Sqcovei-scJ^m 



178 Dtprccs/or 11 Hotari 



m 






8^ Degrees, or 5 Hours. 




loo CT. xvr. 



Logarithmic Sines* Double^&incs, &c 
2 Degree s» or o Hcurs. 




m 

IT 



5me [ Ddublc-smgJ Cosecant [p.iW^D^iq^ | Co~4Jiie JDoubk-crjsme S«int (d.ioo'J D.jo' 



Co»ine 



4i 

13 

I* 



V 

33 
If 



i 



4q 
4* 

43 
44 



45 
46, 
47 
49 

49 
SO 
5' 
5^ 
S3 



a* 

38 

jl 

,40 

4-1 
4fc 

S 



DonDbie-ttisixi 



3* 54^81*92 
54641. ih 

54999' 4^ 

56054-04 
56399.94 
56743. 10 
570S5- 57 
574a«i25 
57756*60 
58089. ^3 

58746. 94 



8-84384.92 
8-84745.18 
3. 8510^*4^ 
8.85456.86 
8.85808.36 



8. 861 57* 04 
8* 86 cos* 94 
8. 86846* 10 
8.87186.57 
8,87514.39 



5 tea ml 



1 1,45718* 08 

ii*4f357-^» 
t f * 45000* 51 
n. 44646. 14 
11,44294.64 



4 

12 
16 



8. 87859. 6q 
8. 88191. 1^ 
8,88522.33 
8. 88849. 94 
59072* 09 8.8917 5. 09 



. 2c; 
24 
a8 

3^ 



I 40 

44 
48 



10. 



to* 



8. 
3. 
8. 
8. 

8. 
8. 

a, 

8, 

8. 

^' _. 

8, 65670* 17 

3. " 

8^ 
8,66496*84 



10, 



If* 



o 
4 

12 



tt. 



20 
^4 
2fJ 

3' 8 



4^ 
4^8 

S( 
12* c 



59394- S3 
1^9715.17 
6003 -?. 1 7 

6054^^6^^ 
60662. 26 



8.89497.83 
8. 898 ] 8. 1 7 
8. 90136. 17 
S. 90451. 86 
8. 90765.26 



,60973.41 
61282.35 
. 61 589. ic 
» 6C893. 60 
r 62196. i^ 



8*91076.41 

f 9'3«^aS 
8. 91692, 10 
3,91996.69 
8.91299. 16 



62496. 53 

61794.84 
63091. 1 1 

63385' 37 
63677.64 



9^599-53 
8.92K97.84 

8*93194, 11 

8.93488.37 

3*93780.64 



63967,96 
642^6*34 

64542* §3 
64827.42 



^.94070. 96 

^•94359-34 
8. 9464$. 82 
S. 94930* 43 



67039.32 

67308.04 
67^75. 10 
67840. 5a 



I 68104. 33 
68^66* 54 
,68617- "^ 
,68886.25 
6914^.79 



69654.31 

69907*34 
70158.89 
70408*09 



706 57. 6^ 
70904.9c 
71150.75 
7M9^ao 
716^8*29 
7 1 880. 01 



iiue 



65] 10. 168.95113. 16 

6539i.o7 8.9;494>07 

. , . ^*9!;773' '7 

65947*488* 96050.48 

66113. ®3 ^' 96326. 03 

8.96599^ 84 



66768.9^ 8. 96871*93 



8.97142.33 
8.97411.04 
8. 97678. 10 
8*97943.51 



8. 98207-3^ 
8. 98469. 54 

8*98730. 
§. 98989. 2^ 
8. 9Q146. 79 



8* 69399. 80 8. 99501* 80 
8. ' ' 



8' 997 57' 3^ 
9, oooio* 34 
9. 0026 1 . 89 
9.005] I. 99 



9. 00760. 66 
9.01007.90 

OMV^75 
9.01498* 20 
9. or 741.10 
9.01083.02 



Double -sin^ 



11- 43945' 96 
[I* 43600*06 

1 1. 43^5^ 90 

it. 42916. 43 
1.42578.61 



92 Degrees* or 6 Hotirs, 



D.ioo' I D-io' 



600. 43 900* 65 
595*50893.25 
590.63885.95 
585.8^878.75 



[ 1 . 41243* 40 
1 1. 41910.77 
EI. 41580.67 
11*41253*0^1 
It. 40927. 91 



tt. 40605. 1 
11. 40284. 83 
11.39966.83 
I I. 39651* 14 

''-393^7*74 



i 1 . 39026. 59 
1 1. 38717. 65 
1 (.38410*90 
1 1.38106.3 
1 1, 37803. 84 

n*37S<^3-47 
It. 37205. 16 

[1. 36908. 89 

1 1.36614.63 

11.36322.36 



I (. 36031.04 
u. 35743,66 
11*35457. 18 
11.35172*58 
11*34889-84 



1 1 , 34608. 93 

11.34329*83 
11*34051. 52 
11*33776*97 
tr. 33503. i6 



1 1* 331^1,07 
11.329S0. 68 
1 1 * 3169 1 . 96 
1 1. 32424. 90 
11.321 59. 4^ 



11,31895. 6; 
11.31633. 46 
"<'3i37^'^3 
11.31113*75 

I T. 30856* 21 



II. 30600. 20 
11,30345' 60 

1 1. 30092. 6^ 
1 1. 29841. 1 1 
1 1. 2Q59f *oi 



11.19342*34 
1 1. 2Q095. 10 
11.18849.25 
1 1. 18604. 8c 

II. 28fi6[. 7r 

1 1. i9t 19*98 



CtJWCJnt 



87i#70 

S64.75 
857.90 

85.. I? 

S44-55 
838.02 

831.57 

K15. 25 
819.02 

812,87 
806* 85 

800. 85 
795*00 

789.22 

783-50 

777-«7 

77^-35 
766.87 

7^«'47 
756. 17 
750.92 

745-77 
740-67 

735- ^'S 
73O' 67 
715,80 

720,95 
716. 20 
711.50 
706.85 
701. 27 

697 



581,13 

576. so 

571*93 

567-4; 

5^3' «>3 
558,68 

554- 3^ 
550.17 
546.02 
54!. 91 
537.90 

533-90 
530* 00 
516.15 

522. 33 
518.58 
514.90 

5»f-i5 
507.65 
504* 11 
500*62 
497<i8 
493' 7^ 
490- 43 
487. 12 

483^ » 
480. 63 
477-47 
474-33 
47 '-23 
468. 18 

465- »7 ,. ., 

462* 1 8693* 17 



459-^5 
45^-35 
453*48 

45^-^5 

447- B7 
445. 10 

44**37 
439' ^S 

437- oa 
*34- 40 

4^1-78 
429. 23 

426* 68 

414* 18 

421, 72 

419.2^ 

416.83 

414^45 

412.0 

409.75 

407* 45 
40 ^ 1 
402. 88 



0.100" O.i© 



688* 87 
684. 52 
680. 22 

675.97 
671.80 
667* 65 

663.55 
659, 52 

655,53 
651. 60 

647.67 
643.85 
640. 01 

636, 27 
631. 57 

628.87 
615* 15 
621. 67 

618. 10 
614.63 
6t 1. 11 
607. 72 
604. :^% 



Sine 



99973 

99973 
99971 

99972 

9997 ^ 

9997 < 
99970 
99970 
99969 

99969 



99968 
99968 

999^7 
99967 
99967 



99966 
99966 
99965 
99965 
99964 



99963 
99963 
99962 
99962 
99961 



99961 
99960 
99960 
99959 

999^9 



99958 
99958 

99957 
99956 

99956 



99955 
9995 5 
99954 
99954 
99953 



9995* 
99952 

99951 

99951 

99950 



99949 
99949 
99948 
99948 

99947 
99946 
99946 

9994S 

99944 
99944 



99943 
99943 
9994a 
99941 
9994 1 
99940 



Dt>ul>k->'JiC 



94 
46 
9B 

49 
00 



Cosine 



0*30076.54 

o. 30076-09 

0.30075.65' 
0.30075*20 

o. 30074. 74 



o* 30074* 2% 
o. 30073* 83 

^■3^'='73"3^ 
O- 30072, By 

o. 30072, 42 

30071.94 
30071.46 
30070, 98 
30070* 49 
30070. 00 
30069. 50 
30069* O I 

30068* 50 
30068. 00 
0^30067.49 



o* 30066* 98 

o* 30066. 46 
o* 30065.94 
o. 30065. 42 
o* 30064* 89 



o. 30064* 3b 
0.30063.83 
o- 30063* 18 
o. 30062, 74 
o, 30062* 19 



o. 30061* 64 
o- 30061. 09 
o. 3006a. 53 
0.30059*97 
0^30059.41 



0.30058. 84 
0.30058.2 

0*30057*69 
0.30057-11 
O' 30056* 53 



0.50055.94 

O' 30055- 35 
o. 30054* 76 

o* 30054. 16 

o. 30o;3' 56 



o* 30052 9' 

0.30052*35 

0*30051. 74 

0.30051. 12 

Q. 30050. 50; 



o. 30049, 86 

0.30049.25 

o* 30048. 63 
0,30047.98 

0.30047.35 



o. 30046. 70 
o* 30046. 06 

0.30045.41 
0,30044.7^ 

o* 30044. It 
o. 30043,44 



Doubtc-co^toe 



Coiin^ [PntiMg.cmrn.l Secitnc 



177 Degrees, or 11 Hours 



Ciiseu^iiiiL IU-ioq'' 



o. 00026, 

0*00026. 
0*00027* 

o, 0002.7, 
o* 00028* 



0.00028. 

o. 00039* 
o. 00029* 
o* 00030* 

0.00030^ 



8 



0.00031. 

O. ODO3 I - 

o* 00032. 
o* 00032, 
o, 00033- 



0*00033* 

o. 00033* 
o* 00034* 
o* 00035. 
o, 0003 5. 



o* 00036. 
o. 00036. 
o* 00037. 
o* 00037. 
o. 00038* 



o* 00038. 
o* 00039* 
o. 00039, 
Oi 00040* 
o* 00040* 



o* 0004 1 . 
O' OC041. 
o. 00042. 
o. 00043. 

0.00043. 



o, 00044. 
o. 00044. 
o* 000451 
o- 0004^, 
o. 00046. 



o* 00047* 
o* 00047, 
o, 00048. 
o. 0004S* 
o. 00049, 



o, 00050. 

o. 00050, 

Or OQO5I* 

D* 00051. 

0.000:2. 



o. 00053. 
0.0005^, 
o. 00054^ 

0.00055. 
o. 00055H 



o. 00056. 
o, 00056. 
o. 00057. 
0*00058. 
0,00058. 
o. 000 59. 



30 

94 

24 

qo 

C6 



Secant 



7S 
73 

7S 
77 
77 

77 

"l 
It 

80 

eo 
82 
82 

B3 

8s 

85 
87 
87 
87 

88 
88 
90 

90 
90 
9a 
90 

93 
93 
93 
93 
9S 

9; 

97 
97 
97 
97 
98 

f.OO 

1.00 

I .CO 

1.00 



l*D2 
1.02 
t.C3 
1.03 
1.03 

t.o$ 

t.07 

o: 
07 
08 
08 
t* to 

U 10 



1 iW 



tJ. IQ* 



I* 12 

u to 

[* 12' 
1.15 

1.15 

^5 



52* 01 

5^ 

5>' 

481 



1. 1 
1. 1^ 
1. 17 
r.90 

uto 

t.20 
t* 22 
f*ll 
1*25 

t*33 
1.27 
t.25 
!.27 
1*27 

1.30 
1,30 
1.32 
1.32 

'•35 
i-3i 
i'3S 
'•37 
<-35 

40 

4^ 

4C 
40 

4* 

4a 
'•4S 

'•4S 
«-45 
1.45 

1.47 
1.50 

I. |Q 
t. 50 
50 
51 

5* 
SI 



4«J 

^\ 
IN 

U 



ji* C4 

4M 

5«''4*l 



5i 

57 
57 



U62 



Ip6o 

t.65 
t.65 



D li 



In* '00^1 D 
87 Degrees, or 



I Sine I Doublc-^ine | Cm^cant )D f oQ^*| P, lo' 



S Hours* 



5! 

s 

50-*ii 



it 
II 

w» 

!« 
ii 

90 

II 

i 

S* 
jj 



3 

tl 

48* ft* 



Mi 



48. i 



1 




Logariihmic Suics, Double-iinet, &r. 



I Degree, or o Hourv* 




1 

% 

3 
4 

1 

6 



4 

S 

16 



8'Mi8> S3 



3* 



i 






DiJiJ'k^Mu*! 



1 D. lao'^i D, IP' I ^p^A^^ IDou ' c-^i -7[ 



tr:.:ac' in lo' 



Cosmt 



DtruNe-^miti 



8, 14288. 53 

d. ^5006. 3s 

^ , , 43f-557'*'43 

8* 20504* 24 8. 04Of- 34 1 1* 71*»9S* 7^ 

8. £6988. 10 8* S7^1^ jg * *■ 73Q ' '' 9P 



8* a j66i* 36 ti 57764. 36 1 1« 72338< 64 
8*28324. 3 4|8» 5^427. 34]it« ; 16 71-66 



8*28977.34 
8 29620,67 



8, 59080. 34 



4.40 

44 

48 
52 



^e, 8. 302;4>6o 8^60 3 ^ 7.60 



8.32102^69 



8. 32701 . 63 8. 62804* ^3 



^ $. 33192 . 43 



'7 



S- 



o 

4 

8 

12 

16 



8. 33875. 298. 63978* »** 



8.34450.43 
8. 35018.05 
^3>S78'3S 



1 
22 

*3 

^4 



5*20 



a. 36 [3 1. 50 8*66 234* ;o 

8. 36677. 69 8' 66780. 69 



2+8.37217. 108.67320.0911.62782*90 



28 
3^ 

J6 



8.37749-^8 

8*3S276< 2Q 
8# 38796* %% 



»6 



5.40 

44 
48 

5^ 



8.59310.08 



8. 398 1 7* 93 8. 699SO. 931 
8' 403 10' 90 8, 70422.90 



568^306^ 



30 

3' 
I* 



4 

8 
11 
i6 



3?. 



6* 20 

a4 

28 

3a 
36 



40 
4» 



44 



6*40 

4S 
56 



8 
12 

16 



ko 
|S3 



8* 62205^69 



8'645S3-43 
8.65121*05 
8*6^681*15 



8.408 



19-90 

t6. 14 



8*41791.90 
8.42271.68 
8.42746*21 
8*43215. 6j 
8*4^679.99 

8*44139.44 

8,44594,09 
8*45044.01 
8,45489.34 
8,45930. 13 



8*46366-49 
8,46798, 50 

8* 47226* 26 
8.47649.84 
8*48069, 32 



8- 48484* 79 
8* 48896* 32 

8* 493^3- 9S 
8*49707*84 
8* 5QIQ7* 98 



^ec^nl 



11-75814,47 
II* 75096.68 
11.74390.57 



Qi Degredt or 6 Hour^ 



D, 100" 



D. JO' 



^ *>339S'43i 



3.67851.88 

8.68379. 20 
8.68899.22 



8.69413*08 



8, 70919. 14 

8.71409. 76 



8. 71694*90 
8.72374.68 

8. 72849*21 
8.73318.61 

8*73782.98 



7JI42. 44 
8. 74«97- 09 
8*751470* 

«>7 5S9a*34 
3. 76033* 13 



8-76469,49 
8.76901. 50 

8,77329.26 
8.77752.84 
8.78172*32 



8*78587*79 
8.78999-32 
8. 79406*98 
8*79810*84 
8. 8c2io. 98 



7. 20 

^4 
28 

3^ 



8*50504-47 
8. 50897. 36 
8. 51286. 73 
8. 51672.64 



8* 52055. 14 8. 821 58* 14 



57 

ho 



7.40 
44 
48 

8.00 



8. 52434.30 
8* 52810. 17 

8.53182.8 
8*53552.28 
8^ 539 1«- 63 
8. 54261*91 



sine 



II* 71022.66 

70379v33 
11*6974^,40 



It. 69120, 59 
11.68504.64 
11.67897,5 
11,67298-37 
11.66 707. 57 



It. 66124.71 
11.65549,57 
11.64981*95 
11* 64421* 6; 
11-6^868* 50 



11.63322.31 



1 1.62150. 12 
11.61723.80 
11.61203,78 



li. 60689. 92 
[1.60182.07 
II. 59680* 10 
It, 59183*86 
I. 58 6Q3.14 



! 2I 



11* 5820U. Id 

u. 577*8. 3J 

"•57*53 79 Zij „ 
".56784.39 5:5:3? 

I I. 56^20*01 'i-* , 



II. 55860, 56 

<»• 55405* 9» 
11.54955,98 

II. 54510. 66 

11*54069*87 



1176. 
1 1 58. 02 
' >39* 73 

1122' 10 

t 104 •97 
oB«* 33 
1072.22 
1056* 5 
1041. 3; 

1026. j8 

1012. 22 

998, 23 

984-67 

97^*43 

95^*57 

946,03 

933*^3 
921*92 

910.32! 

899. 02 

887.97 

877. 20 

866*7 

856*43 

846, 4 

836,2 

827.07 

817.70 

808. 57 

799* ^ 



1 1* 53^13*5* 
It* 53201. 50 

J ''5^773* 74 
11*52350. !6 

11. 51930.68 



n. 51515.21 
II. 51 103* 68 
1 1* 50696* 02 
It* 50292* 16 
ti. 49892,02 



8*80607*47 
8. 8100Q* 3D 
8.8 1389. 73 
8*81775*63 



8,82537*30 
8.82913. '7 

8.83285*81 
8,83655.28 
8. B402 1 . 63 
8, 84384- 9^ 



Double -suie 



11.49495*53 
1 1.49102. 64 
It. 48713.2? 
11.48327.36 
n-47944.86 



11,47565.70 
11.47189.83 
11,46817* 19' 
11,46447*72 
11*46081*37 
T I* 45718* 08 



Cosecant 



« 794- 47 

» 765*27 

1737.02 

1709.65 

1683. 15 

1657.45 

1632* |0 

i5oS*|2 

1584.82 

1 562. 02 

1530.8 

1518.32 

1497*35 

1 47 ?•«*«> 
'457' J 

'437- 8s 

i4'9*oS 
140Q. 75 
1382*87 
'3^v47 

134s- S» 
1331.95 
1315.80 

1300.05 
1284.65 

1169.^2 
1254.91 
1240. 60 
1226*55 



7&5'7S 

757-7 
749. 8 
742* 20 

734-65 
727.27 

710.02 
712.93 
705,97 
699. 13 
692.45 
685.88 
679* 43 
673. to 
666, 90 
660. 82 
654. 81 
648,9^ 
643- 1 8 
637.50 

63^-93 

626.45 
621*07 

615*78 
610* 58 
605.48 



1220p|5 
1212.85 
1199.45 
1186.32 

1173.50 

u6o*95 
1148*62 
1 136, 62; 
1124,82 
1113,30 
1101,97 
1090.90 

1080*02 

1069, 40 

105! 95 

1048* 70 

1038.67 

1028*81 

1019- 15 

£009.65 

1000. 35 

991* 22 

982.22 

973* 4a 

9*^4* 77 
956*25 

947.90 

939-^7 
93 1 . 60 
923.67 
91C.87 
908. 21 



D. 100" 



99993^ 

99993^ 
99992. 

99992* 

99991. 



99992. 

9999*' 
99991* 
99991. 
99991. 



9999** 
99990. 
99990. 

99990. 
99989. 



999S9. 
99989, 
99989, 

999^8^ 

999S8. 



38 
1 6 

91 
71 

47 

^4 
00 

75 
50 

£5 
00 

74 
47 

21 

94» 
66 

19 
11 

12 

53 



94^988* 24 

99987.94 
99987*64 
99987,34 

999^7*03 



99986* 7aj 
99986.41 
99986* 09 

99955- 77 

99985.44 



Doybie-iiPC 



10. 30096* 3S 
10. 30096. ]6 
10*30095.94 
10*30095*71 
10*30095.47 



i-cjtciat 



D ic 



10*30095.24 
10.30095.00 
ID- 30094. 75 

to. 30094. 50 
iQ.3QO<H>t5 



Lo^ 30O94« 00 
10*30093.74 
to* 30093, 47 
lo* 30093,21 
10*30092.94 



10. 30092.66 
to. 30092- 39 
10.30092. 10 
10.30091. ti 
10.30091,53 



10.30091.24 
to. 30090.94 
10,30090*64 
10*30090.34 
10.30090*03 



99985*12 
99^94' 78 
999S4, 45 

99984* II; 
99983,76 



99983.42 
99983* 06 
99982.71 
99982.35! 
99981.99 



99981. 62 
99981, 25 
99980,8s 
99980, 50 
99980, 12 



99979* 74 

99979r3S 
99978,96 

99978* 56 
99978. 17 



99977. yt 

99977-3^^ 
99976*95 

9997<'^> 51 
99976. ri 



10*30089*72 
10.30089*4 
io« 30089. 09 
10*30088* 77 
10.30088*44 



10. 30088, 1 1 
10.30087,78 

10*30087.45 
10.30087. 1 1 
10.30086, 76 



10. 3 00 86, 4 1 
10*30086.06 
10,30085- 71 
to. 30085-35 
10.30084,^ 



10. 30084*62 
10* 30084.25 
10. 30083. 88 
10*30083* 50 
10.30083, 12 



10*30082.74 
to. 50081. 35 
10. 30081* 96 
10,30081, 56 
10,30081- 17 



99975' 7^ 
99975-^7 
99974,84 
99974. 41 
99973*98 
9^973* S4 



P. 10' 



Coiin* 



178 Dct^rees, or 1 1 Hours. 



10- 30080. 7^; 
10* 30080* 36 
10.30079.95 

10* 30079* 5; 

10. 30079. 12 



10, 30078, 7c 
10.30078,27 
10*30077- 84 

10.30077-4' 
10.30076* 97 

to- 30076. ^4 



o* 00006* 62 
o. 00006* 84 
o* 00007- 06 
o* 00007. *9 



o, 00007* 7^' 
o. ooool* 00 
0*00008.25 
o. 00008. 50 
0*00008*75 



0.00009.00 
o. 00009. ^^ 
o* 000Q9, 53 
o* 00009- 79 
o* 0001 o. 06 



0-00010.34 
o. cooio, 61 
0*00010.89 

0*0Q0I I. 18 

o,ooon,47 



o.ooott.76 

0.000 1 2. 06 
0,00012.36 
0.00012.66 
0*00012-97 



0*00013- ^8 
0.00013.59 
0,00013-91 
0.00014*23 

0.00014, 5^ 



0.00014- ^^ 
0.00015*22 
0,00015* 55 
0.00015. % 
0,00016, 14 



o, 00016. 58 
o, 00016. 94 
0*00017.29 
0*00017.65 
0*00018,01 



o* 000 1 8. 38 
o, 00018- 75 
0*00019* 12 



0,00019, 5 
o- 000 1 9. 8 



r>ovible-ciiEit[i 



o* 00010* 26 
0. 00020. 65 

O* 0002 1. 04 
0,00021.44 

0.00021. 83 



0.00022. 24 
0.00022.64 
0,00023.05 

o* 00023. 47 
o» 00023. 88 



o. 00024. 30 
o. 00024. 73 
0.00025* '^ 
0*00025* 59 
o* 00026. 01 
o* 0002(5, 46 



D jV 



S7 

3^ 
40 

3^ 
40 
4* 
4* 
4^ 
4» 
43 
45 
43 
4; 
47 

45 
47 
4B 

48 
49 

JO 

50 

50 
52 

S» 

53 
53 
55 
53 

57 
55 
57 

58 

57 
60 

58 
60 
60 
62 

62 
62 

63 
^3 
65 

67 

68 

67 
68 
70 

68 
70 

72 
72 

7^ 
7a 
73 



5S 

51 
57 
60 

57 
60 
62 
62 
62 
62 

65 

67 

67 
70 

67 
70 
72 
72 

75 

75 

75 
77 
77 

77 
80 
80 
Si 
80 

l^ 
Si 

87 

90 

87 
90 
90 
94 

9* 
92 

95 
9? 
95 
9? 
97 
■ 00 

97 

• 03 

.00 

• OS 

05 
09 

07 
07 
07 

07 
10 



j6. 06a 
51 



iii+iiS 



48 



3! 
*9 



5? 



y. 



13l 
Si- 



;4-< 



54' »< 



13 : 
8' 



ii: 

S4- 



53- 



D. 1* 



Cotine (Diiuble-coiiti. | Sectnt I O. loc" | i;. ic'^ Stitc | Doublt-sing | Ccnec?nt |D ico'^j D. IP' 



88 jjegrcea. or j Houn. 



4«> 
S3-«4»»| 



SOI 
V 



53- 4 



S3- 01 
5» 
5«-44 



40 II 

52^ 

f 
11 

8 

4 

;3- e 




L&gnrhhmic Vefscd-smcs* Coversed-sines, kc. 



I Degree, or o HourSp 
I Q^ } Cti V e rsed *s i ne | D i oV^{ D . t o* I Su ver sed ^s-i « c | P> i oa ^'| P> 



j< 19707. OS 

'J'2£509p It 

6. ^ 



2392. So]; 589. %o 

"3530-83 






1316.23 



243^3* 60 
, 6« ^6 ;49. 68 
£6-1785 5, 81 

6.19143- 59 
J6 6> 30410- S^ 



X279. 7 
3144.40 

1110- 13 
*i76.8'8 
1144.63J3 



6*31660.33 

31892^35 
6.34107. 14 

6*36486^ 



U 



6, 3880^ 

6- 3993S 
6,41059 

6.42165.73 

6*43158*16 
6,44337.12 
6.45401,94 

6. 43 49 S' 9^ 

6*48523.80 

6.49S39-H 
6. 50543^ 7^ 

9 
o 



S-4C 
44 
4^ 
S- 

6* 06.53488,15 



4t 



Ji3-3»i3i69*97 



^^53' 37 
1014.65 
[996- 7o| 



6.37652 



6.51536.3 
5i5t7,& 



6.54447*9: 



8 6. 55397'^° 
6.56336. 16 
166. 57165* 09 



6. 58184. tg 
6.59093,65 

^- j9993-^ 

6, 60S84- 50 

6> 6 1766. 16 



6, 61639. 1 6 
6,63503.37 
6.64359.07 
6*65106.42 
56 6. 6604 5 > 58 



6.66876.71 
6. 67699, 96 

6.68515.47 

6, 69323. 40 
6. 70123. 89 



6,70917.06 
6*71703-05 
6. 73481.99 
6.73154*00 

54! 366, 740 79. II 



3474-35 
3419.6c 

3366* 60 
3315.10 

3^6S'3a 

216.95 



3«H'3 

3080.05 

3036*97 

2995.0^ 



J969. 55 29;4-3' 
943. 10,1914- ^ 
1917*371876.05 
1892* ^01838*45 
1867. §8|28ot,82 
1844.08^:1766. 12 
1810,8812731-31 

1798. 17 2697,40 
1776. iO|3664.3o 

'754*K2^^3f^97 

1733,652600,4 
1713*132569.70 

1693,08^2539*61 
1673. 5^2510.17 
1654.3811481.57 
1635.682453,52 
1617. 411416 

1581.052373.07 

I S^4- 93i^347^ 4^ 
1548. 222321. 31 
1531.811197. 71 



1500.07 



2273,67 

1150* 10 



1484.681117.02 
1469.602204.40 
1454,831181.15 

1160. 52. 
1139.15 



^74777-74 
6.75519*70 
6* 76175.20 
516, 77014. 36 
566.77747*18 
6. 78474.06 



H40*35 
1426, 17 

1412.25 i: t8. 3 
1398.602097, 9 
1385.111077.8 

1371,081058, (2 

1359.181038.77 
1346. 552019,82 
1334. 152COU22 
1311.95 19S1. 91 

1309. 98* 1964, 97 
1198. 11 

1186* 6i 

1164. 11 

1153-17 
J 141. 50 

1*3 '-93 
1211, 53 
1111.30 



feiuvcij.ed-iirnr 



g! Degrees^ or 6 Hours, 




10' |Sucovct^ed>nn,|D, jpyl D. 10 



9- 99^3^3^ 
9.99122. 50 
9, 99109. 64 
9, 99196. 78 
9. 99183. 9 t 



9,99171.04 

9. 99158. t6 
9,99145.18 
9.99132*40 

9v99»'9'$' 

9,99106*61 
9. 99093* 72 
9. 99080. 82 
9* 99067, 91 
9.99055.01 



D.iod 



D. 10* 



9.99041. JO 
9. 99029, 19 
9. 99016, 17 
9.99003,35 
9. 98990, 43 



9.98977.50 
9,98964, 57 
9.98951,63 
9.98938.69 
9. 98925.75 



9. 989(1, 80 
9, 98899* 85 
9. 98886. 89 
9.98873*93 
9. 98860. 97 



9.98848.01 
9.98815.03 
9. 9882i,oiS 
9. 98809. 08 
9, 98796, 10 

9^987^3* 13 
9*98770. 13 
9.98757,13 
9.98744. 14 
9.98731.14 



43 
43 
43 
45 
4S 

47 
47 
47 
48 
48 

50 
S^ 
SO 

5^ 
S3 
53 
5^ 
55 

J5 

S7 
57 
57 
58 

58 
60 
60 
60 

6c 

6; 

62 
1 1 , 63 
11.63 
11.63 

21.65 

67, 
ir.6532 
31 



9.98718. I 
9.98705.13 
9. 98692. I 
9, 98679, 10 
9.98666,08 



Suvet 



D.ioo" 



1947.35 
930.02 

iQ[3, 01 
1896*32 

1879,90 

1863.75 

1847-90 
1831,30 
1816,95 



9,98653,06 
9,98640.03 
9.98627.00 
9,98613, 96 
9, 98600, 93 



9,98587,88 

9,98574-84 
9.98561.79 

9.98548.73 
9,98535,68 



3^- 
3^' 
3^' 
3^* 

31. 10 

31, 12 
31.11 

31,1;; 
31,15 
32.1 



9,98511.62 
9,98509,55 
9,98496,48 
9,98483.41 
9.98470^33 
9. 98457- as 



»s 

H 

'5 
*7 
»7 

10 

20 



Coverscd-tine 



^^7 
68 

6 

70 
68 
70 

7,^ 

7a 
72 

73 
7^ 

75 

■73 
75 
77 
75 
77 

.78 
.78 
.80 
.80 



3^- 
31. 

3^' 

U^ 
3** 
3*' 3^ 
31,31 

3^^ 35 
3^^ 37 

3^-37 
32.40 
31, 40 

31. 40 

31. 40. 

3^-45 
32,42 

3^*45 
3^-45 
3^-45 

32. 4 
32, 50 

47 
5Q 



Sucoversedl-sin.iO 100^' 



10* 30099, 69 
10,30099. 58 

10.30099*47 
10,30099,35 

10. 30099*14 



10,30099. 12 
10* 30099, QO 

r 0,30098* 86 
10*30098, 75 
1 o, 30098. 63 
10, 30098* 5c 
10.30098,3 
10,30098,14 
to, 30098* 10 
10.30097,97 



10.30097.83 
io> 30097* 69 
10,30097- 55 
JO. 30097. 41 
10,30097,27 



10* 30097. 11 
I o. 3009 ^, 97 
to, 30096, S2I 
10. 30096,67 
10. 30096. 51 



10.30096, 36 
to. 30096. 10 
10.30096.0 
JO- 30095. 88 
10. 30095, 72 



5» 

S5 
51 

S5 



3^'S5 

3^* S7 
3^* 57 
3*^ 60 

32- 62 

32. 60 
32.63 

3^- ^5 
32. 62 

33* ^^5 
31.67 

n- 67 
32. 67 
32. 70 
31. 70 



Daco^^P, 10' 



10,30095. 56 
10.30095.39 

[0,30095. 12 

10.30095. o; 

JO, 30 094. 88 
10,30094, 71 
10,30094,5 
10,30094*36 
10, 30094. 18 
f o. 30094, 00 



10. 30093, 81 
10. 30093,63 
10, 30093, 44 

Q. 30093. 25 

JO. 30093,06 
10,30091, 87 
10,30091.68 
JO. 30092. 48 
10, 30092,18 
10,30091,08 



10. 30091. 88 
10. 30091, 68 
10-30091*47' 
r 0.30091, 17 
I o. 3009 1 , 06 



f 0,30090, 85 
10, 30090, 64 
10,30090, 41 
TO, 30090. 21 
10,30089,99 
10.30089. 77 



Versei1-&ioe 



D,i 



Coifci seci-iin* [ P, }Q9^* \ D. 



i?8De|;ree&/or ii Bours. 



D. t©* 



16 


*7 


18 


*7 


so 


30 


iB 


37 


so 


30 


so 


30 


20 


30 


as 


3 a 


so 


30 


3S 


3s 


2S 


3» 


ss 


3» 


93 


3S 


33 


3a 


33 


35 


*3 


35 


*3 


35 


33 


3S 


»3 


35 


*S 


37 


»S 


37 


as 


37 


as 


37 


*s 


37 


»7 


40 


a? 


40 


as 


37 


38 


41 


27 


40 


37 


+0 


38 


43 


38 


4a 


28 


4a 


aS 


4* 


s8 


4a 


3S 


45 


38 


4S 


30 


45 


■^o 


45 


3« 


+7 


30 


45 


3a 


47 


3a 


47 


3a 


47 


3a 


47 


3a 


47 


33 


SO 


33 


SO 


33 


50 


33 


SO 


33 


SO 


35 


Sa 


33 


so 


3S 


sa 


3S 


sa 


3S 


sa 


37 


55 


35 


sa 


37 


Si 


37 


S5 



Vei sed-sin* it), 1 00" 



10.00751,41 
10,00763. 82*^-^^ 
10,00776.13^^'^^ 
10,00788.64^^-^*^ 
0,00801,04*°*^' 



^^ 20*67 

10.00813,44 . 

to.oo8i5.8^^<^*|5 



10,008^8,12* 
10.00850,61 ^«^'fS 

0,00861,90^^^^3,30.97 

30.9a 
30, 91 



10.00875,38 . 

10,00887, 75^^-^^ 
o.co90o,i^^-f* 

o*oo9ii,49f-H^^-^' 
^ 'lo. 6i 



10,00914,86 



20. 6c 



10,00937.11 , 

io* 00949, 58 "^'H^^'V^ 

^T^ > 10* 6q 



10,00961* 94 
to, 00974. 10 
10.00986.64 



30. 90 

10. 5830.87 
10* 5830*87 



— ^ -- 20. 5 

10.00998.98 ] 

10*0101 1* -^i;: 3^ 

10-01013.661 57 
^ 20.55 

10. 55 

10* 55 

20,53 



10.01035.99 
10. 01048* 31 



10*01060,65 
10.01071. 07 

10.01085.19 ^^ 

10. 01097.61 f'^ 

10,01109, 91*°' 5^ 

_ ^L^ 20< 51 



1 220* 56 ^ 
— J ^10.45 



10,01145, 1 t 
10,01257.38*^-^5 

to, 01269* 65!*^' ^5 
10.01281,91 
10,01 194, 1 7 



}I*02 

31.01 
3 1 , 01 
3 1 , 00 
31,0c 

31.00 

31,00 
3 1 * 00 



D. 10 



30. 92 
JO, 90 



56. 



060 

59 
52 58 

4857 



5S*44 
40 

18 
55-24 



16 

12 



30.85 
30,85 

30-85 
30.82 
30.82 
30, 82 

30. 8c 
30*80 
30* 8d 
30. 77 
. 30-77 

[0,01111, 22 ' 

10*01.34* 53*^' 5030^ 75 
[0,01146.11^^' 5^3^-? 5 

I2L£i!iLi4.So,j8 

'^'°' '^3' 7 So, 48 
10.01196.00 * 

10,01208,18!!'^? 

[O, o 

10. o 



54. 



30,71 

30-7^ 
30.72 
30, 70 



1 220; 56 *^- ^7 JO- 7 



io, 01306. 42 
IO.C13E8, 67 
10. 01330,91 
10.01343, 17 
0.01355,41 



■ao. 43 
20. 43 
10.42 

20.41 
10.42 



20. 41 30. 61 
jio, 40^30. 6c 



10* 01367, 64 
10,01379.88 
10.01392. 1 1 
10-01404, 33 

TO, 01416, 56 



D 10 



10. 01428. 77 

10,01440,99 
lO.Oi4p.2OJ— ^^ 

10*01465.41 ,^ -J; 

10*01477,62 

10,01489.81 



Sucover&ed'Sin. D.100" O. to* 



30.70 
30* 67 

30.67 
30.67 

30.65 
30,6^ 
30, 62 
30.62 
30,61 



10.38 

10*40 
10.38 
20-37 
10,38 

20,35 
ao.37 
10.35 



10.35 
20,33 



54. 



55 

54 

53 
51 



^o 

49 
48 



H 
44 

43 
42 

4© 

38 

37 
36 



53 



10 

16 

11 

8 

4 



53 



42 

48 

_44 
40 

3^ 
32 
28 

10 

16 

11 

8 

► 4 



56 

48 



30 
19 



11 



30-5 
30* 60 
30-57 
30.5 s 
30*57 
30. 51 

30'S5 

30^52 
30.51 

30-5 
30, 50 



52*44 jt 



88 Degrees, or 5 Hours. 



' ■^^*^^ 1 -. M^^^^ T 1 11 -1 



5^ 



52 



40 
36 

3^ 
28 

_H 

20 
16 

11 
8 

4 
. o 



10 



±ri 



I 



104 



I 



Logarithmic Sities, Double-sines, &c# 



ib^ 



a 

4 
8 

16 



^^^^^ 4 Degrees, or o Hours, 

I Dogfale-sme I Cosecant IDioq^-J D>tQ* \ Coiinc JDoubk^cosint | 



Cusmc JDuiihic-cnsin 



S. B453S- 74 

8.84718.17 
8. 84897*07 

8. 8507:;. 13 



16' 3pQ 



8.85253.45 
a4 8. 85429*05 
8. 8 5604* 93 
8*85780- lb 
8^85954. 57 



28 
^6 



16. 40 



8.86118.33 

448.86301,30 

^8.86473.76 

8.86645.45 

8.86816.46 



48 
S 



56 



»7- 



8 
ts 
16 



1 7, ao 

^4 
!{8 

3^ 
^6 



17,40 



48 
5? 



st> 



, o 

4 

8 

12 

16 



9' 144^*' 45 

9* i4fHt-74 
148^1. 17 
1 ^000. o 

9. 15178. la 



8. B6986. 80 
8.87156.46 
8,87335.46 
8. 87493* 81 
8. 87661. 50 



8* 87828* 54 
8. 87994. 93 
8.88160.69 
8.88315.81 
8-88490.31 



8.88654, 18 

448.88817.4^ 
8. 88980. 07 
8,89142.09 
8.89303.51 



30 18. 08,89464.33 

31 48.89634/5^ 
ja 88.89784. ]8 
^;^ 128.89945,22 
34 168*90101.68 



8-90259. 55 
8.90416.85 
8.90573. 58 
8.90729.75 
8. 90885. 3 (; 



8. 91040. ^9 
8.91194,87 
8.91348.81 
8*91503. 19 
8. 91655. 04 



8. 91907. 34 
9(959* i 
921 10. 34 

8. 92261. 05 
8. 92 in. 23 



8.92560. 89 
8.9:1710-03 
8. 92858. 6f 
8. 93006. 78 
8. 91 f $4- 19 
8^9^50l> ^o 
8. 93448^ I r 
8 9H94^3 

8. 937^9' 8^ 
8.9^884-9 
8^ 94029. f\Q 



secant 



11. 15641. 55 
15461^26 

73 

i u 15102' 93 
11. 14924,88 



It. 1528 



153S5-45 

JSS3=*'<55 

9.15707.93 

9. 15883. 10 
9; 16057. 57 



9- 1623 1> 33 
9. 16404.39 
9. 16576.76 
9. » 6 748. 45 

9. 16919, 4^ 



9. 17089.80 11. 13013 
9. 17259.46 '- ""-^ 
9. 1 7428, 46 



9.17596.8 
9. i77<^4'49 



9. 17931. 54 
9. 18097.93 
9. 18263.69 
9. 18428^81 
9. 18593.31 



9.18755.18 
9. 1 8920* 43 
9* 19083* 07 
9. 19245-09 
9. 19406. 5 



9.19567.33 

9. 197^7-5^ 
9. 19887. 18 
9. 20046. 22 
9. 20^04, 68 



9* 20362- ^5 
9.20519.85 
9.20676. 58 
9* 20832. 75 
20988. 3 ; 



9. 21143 39 
9. 21297. 87 
9. 21451. 8 r 
g. 21605. 19 
21758,03 



9.21910 34 
9. 2206a. 1 1 
9. 22213* 34 

). 22364. 05 
9-2251423 




9^ 22663. 89' 
9. 228 r 3. 03 
9. 22961. 66 

9.23109. 78 
9.23257.39 



94 Qcgrees7or 6 HouTsT 



D J03'' 



O. to* 



11.14747.55 

11.14570-95 
u. 14395*07 
It. 14219.90 
n. 14045.43 



11- 13871.6 
1 1. 13698. 6 
II. 13526. 24 



«^* '3354-55 
21*13183. 54 



300. 48 
299, 22 
298.00 
296.75 
295.55 

*94' 33 
^93^ 13 
291.95 

90,78 
289. 60 
388.43 
387. 28 
28b, I 



If. 12843. 54 
M. 12674.54 
tl. 13506. 19 

I I 



12^38. 50 



II, 12171. 46 
1 1. 12005.07 
n. 11839.31 
1 1. 1 1674, 19 
u. T 1 509. 69 



u. 11345. 82 
It. 11182. 57 
ti. 1 1019. 93 
It. 10857,91 
1 [. 10696. 49 



tf. 10535,67 
II. 10375 45 
1 1. 10215, 8^ 
1 1. 10056. 78 
1 r. 09898. 32 



n. 09740. 45 

11.09583. 15 

1 1.09426, 42 
1 1.09270. 25 
n. 091 14, 65 



1 1. 08959. ^' 
1 1. 08805. ^3 
11.08651. 19 

ri. 08497. Si 
r 1.08344, 96 



1 1*08292. 6'^' 
1 1.08040. 89 

1*07889. 6f 

'-077118,95 

1 1. 07588. 77 



9' ^3404- 5"^ 
9 2i;5i. 11 

9, 23697. 23 
2^843. 83 

9, 13987. 9^' 
9* 24133- 60 



T^cmhle-*int? 



11,07439* 
It- 07289. 97 
I I. 07141. 34 
I |. 0699^. 22 
f 1. 06845. ^' 



.06698. 50 

1 1 . 06 5 5 1 . 89 

1,06405. 78 

11,06260* 17 

II* 06t I 5.04 
t 1.05970.40 



285.02 
283.90 
283*77 
281 67 
280. 58 
379. 4S 
378. 40 

277*32 
276. 27 
275,20 
374.17 
273. 12 
372.08 
271.07 
270. 03 
269. 03 
268. 03 

367.03 
266.05 
365.07 
264. 10 
263. 12 

363. I 
261. 22 

260. 38 

^59-33 
258. 40 

^57-47 
256, 57 

355-63 

*54-7S 
53-8* 
352.95 
252. o^ 
251. 1^ 
250. 30 
349. 45 

248. 57 

M7* 7* 
34^- 87 

246. 02 
245 18 
^44r35 

243, ;3 

242. 68 
241.88 
241. o 



C'mtr:int 



450* 72 
448. 82 

447, 00 
445- '3 

443*3=^ 
441-50 
439* 70 
437.92 

43^* 1 7 
434.40 

432. 65 
43O' 92 
4^9^ 2 
447* 5 
425*85 

424* 1 5 
422. 50 
420* 87 

419. 23 

417* 60 

4^5*97 
414.40 
412,80 
411.25 
409.6 

408, 12 

406. 60 
405, 05 

403- 55 
403. 05 

400.55 

399-0 

397^60 

396.15 

394.67 

393-^5 
391.82 
390. 42 
389. 00 
387. 60 

386. 20 

3^4-85 
383*45 

382. 12 
380. 75 

379. 42 
378.0 

376- 77 
375-45 
374* 15 

373-85 
371-57 
,70.30 
^69* 02 

1^7' 77 
^66. 52 
365.27 
364. 02 
^62. 82 
361.60 



Stne 



9. 99894. 08 
99893.19 
9*99892.30 
9. 99891. 41 
9. 99890. 52 



9. 99S89. 62 
9.99888.71 
9. 99887. 80 
9. 99886* 89 
9. 99885. 98 



9. 99885, 06 
9.99884. 14 
9. 99883. 21 
9.99S8'2. 28 
9.99881. 35 



9. 99880, 41 
9.99879.47 
9.99878.53 
9.99877.58 
9.99876.63 



9.99875.67 

9- 99^74- 71 
9^99873.75 
9.998/2.78 
9, 99871. 81 



9- 99870. 84 
9. 99869. 86 
9.99868-88 
9,99867.90 
9. 99866, 9 1 



9,99865,91 
9.99864.92 
9.99863.93 
9* 99862. 91 
9. 99861,91 



9. 99860* 9c 
9.99859-88 
9.99858.86 
9.99857.84 
9- 998 56. 83 



9- 99855- 79 
9.99854.75 

9^ 99^53- 7a 
9. 99853, 68 
9.99851.63 



Of 00' 



D 10* 



9.99850.58 



Doubic*sinc 

to. 39997.08 
(o, 29996, 19 

10. 29995.30 
10.29994.41 

to. 29993. 53 



to, 29992.62 
lo. 29991. 7' 
I o. 29990. 80 
10. 29989. 89 
10, 29988. 98 



io< 299S8. 06 
to. 29987. 14 

10. 29986. 21 

[o. 399S5. 38 

10*29984.35 



10. 29983.41 

ro. 29982* 47 
10.29981.53 
10. 29980. 58, 
to. 29979, 63 



10.29978-67 
10.39977.71 

10. 29976. 75 
10.39975.78 
10. 39974. 81 



10. 29973.84 
10. 29972, 86 
10. 29971. 8B 
10.29970. 90 
lOt 29969. 9 1 



10, 39968.91 
10*29967.92 
to. 29966. 92 
[O. 29965.91 
to. 29964, 91 



I01. 29963. 90 
to. 29962, 88 
10.29961.86 
10, 39960. 84 
to. 29959. ^3 



10.29958-79 
to. 29957. 75 
10.29956.72 

10*29955.68 
10. 2 99; 4. 63 



to. 29953- S^ 



9.99849, 53 to. 29952, 53 
9. 99848. 48 io« 299;!. 48 



9.99847.42 
9. 99646. 36 



9.99845,39 

9^ 99844- 32 
9.99843- 1> 
9.99842-0 
9. 99840. 99 



9. 99839* 90 
9-99838,81 

9.99837.72 
9,998116.63 

9 99B3S- 53 
9,968h 4« 



Coil no 



to. 39950. 4; 

iQ. 29949- 3^ 



10. 2994B. 39 
10- 29947. 33 

t o. 29946. I 5 
to. 39945. 07 

10.29943.99 



to. 29942. 90 

10.39941,8 
ro. 29940. 72 
10. 29939* 63 
10, 29938^ 5 

« 0^29937*41 



Omihle-cmiTie 



Coiint 



Tt>^ 



ifjMc-rryttrT.I 



Serifif 



175 Degrccst o r 11 Hours. 



Kine ( Doublr-^inc 

85 Dcgrec5j or 5 Houtsp 




0,00139. 16 
o* 00 130. y. 

O, 00131, 12 
0.00133. 10 

o. 00133. 09 



o. 00134.09 

0,00135.08 
0.00136.08 
0-00137.08 
0.00138. 09 



o. 00139. 10 

0.00140. 12 

o. ooi4t. 14 
0.00142. 16 
o, 00143. '8 



o. 00144. ^^ 
0.00145. 3 
O. GO 1 46 *3 
0-00147.33 
0,00148. 37 



0*00150*4 

0,00151. 5^ 
0.00152* 58 
o. 00153. 64 



o. «oi54, 71 
0.00155.78 
o. 00 1 56. 85 
0.00157.93 
o. oot 59. 01 



O. 00160^ 10 

0.00I6I. 19 
o. 00163.38 

0,00163.37 

0.00164. 47 
o, 00165, 5^ 



Co<-Bcairc 



w 



To6 C,T^ XVI. 



Logarithmic SlneSt Double-sines, S:c, 
5 JJegrc<?S) or o Hours, 




C 



lO 

*3 

•7 

19 

to 
I 



*4 



3» 
34 



3f 



25 

40 

4 

♦» 

43 

44 



45 
46 
47 

49 

^, 

S5 



^ aine | DouMe-sine ) Cosecant |d,ioq^^| D, Iq' ( Cosine JDouHlc-cosiTic j SfC»Rt. fl 



10* 



10, 



lOi 



94029. 

943(7^ 
3, 94460. 

946o> 

9474 S- 
B. 94887. 

8.95169. 



2t- 



4 
S 

16 



1I.3C 

■4- 
44 
4^ 



S 9 1^24. 

a. 96959 

8. 97094- 
8. 97228, 
S. 97363. 



21. 



li 



3i 

^2 

4C 
44 
48 
5* 
5 



a2* 



n- 



20 

^4 

0q, 



9S Degrees, or 6 Hours, 



Cosui^ 



>f»utite<i;u9Ui. 



6oi9* *4 132^60 
t6 



9,34375.76 

4^^9,244^0-43 
"'9,34563,63 
9.24706,35 



9.24848*61 
9,24990.39 
c)^ 25131.71 
9.35372*57 
9,35412.96 



B. 9S449^ 
95589. 
95738. 

3,95867. 
96005. 



8.96142* 
96280- 
96416. 

96689, 



9^ 

40 

43 
03 

t 

8b 

9 
3 

87 

99 
68 

9S 
80 



8. 97496. 
8* 97639. 
8.97761. 
K, 97894. 
fl!. 08025. 



8,98*57. 
3. 98388, 
8 98418 
1^ 98549- 



8 98808. 
$.98g:i7, 
S, 99066* 
8 99194, 
8. 99312- 



8. 99449^ 
8 99576. 
8, 99703. 
8. 99829, 
8,99955, 



9.25552.91 
|, 2 5692, 40 
9,25831.43 
9.35970,03 
y 26108. t 



9.26245.88 
9.26383. 14 
9 26519.97 
9,26656.37 
9,26792.34 



9* 26927* 87 
9. 27062. 99 
9,27197.68 

9, 27465. 80 



9.27599.24 
9> 27732. 26 
9.27864. Sfi 
9.27997,08 
9. 38(28. 89 



9^ 28360. 29 
9, 28391, 29 
9. 38521.69 
9- 28652, to 
9.28761,91 



9,18911,34 
9,29040-37 
9.29169,02 

9. 29397. 29 
9.29425. 17 



68 
81 
56 
949. 29932. 94 



9- 295 52- 68 
9.29679.81 
9. 29806. ^fi 



95 



9,00081. 
4 9. 00206, 

9 00331, 
9, 004 56. 
9. 00580. 



9, 300 58. 9 



60J9, 30184.60 

^7 9'303©9-87 
79^9' 30434. 79' 
54,9 30S;9*34 
5319^ ^0683. 53 



9.00704*369.33807.36 
9. 00827, H<^' 3<^930- W4 
9.00950.96:9 31053. 9^ 

74|9-3^>76 74 
169.31299 16 



9.01071 
I fob 



*40 9»oi3t8. 

449^01439. 

4? 9.01561. 

519*01682^ 

$^9. 01803, 
* c 9. 01023. 



Sne 



23I9. 31411- 23 
96:9- 3 I 542. 96 
359.31664,3; 

5^9 3*785 39 

09 9. 3 1906. on 
469, 33026 46 



0»itihle-smc 



05970. 
05826. 
05683. 

OS 539' 

05396. 

053^4. 
054 J 2. 

04971- 
04830. 
04690. 



l>, too j U> 10' 



04550- 
04410. 

04271. 

04732. 
03994, 



«^i^i7' 
03719. 

°35^3' 
03446. 
03310. 



03175. 
03040^ 
02905* 
02771. 
02637, 



03503. 
02370. 

0223B< 

02105. 
OI974' 



01842* 
01711. 
015S1. 
01450* 
01321. 



01191. 
01062. 

00933. 
00805^ 
00677. 



005 50- 
00423- 
00296. 
00170* 
00044. 



99918. 

9979.1- 
99668^ 
99543. 
99419 



99295 

99171. 
99049. 
98926, 

98803^ 



3* 
19 

44 

06 
05 

40 
[ 

31 

66 

47 

64 
16 

04 

26 

S4 



98681. 
98 560. 
984^8. 
98317. 
98196, 
98076. 



240.27 

^39-45 
^38.67 

^37-^7 
337* 10 

236, 30 

23 s- S3 

34* 77 

333,98 

332, 48 
331,72 
231.00 
230, 23 
229, 52 

228. 77 
328. o 

-7-33 
226. 62 

225.88 
225. 20 

224. 48 
223, 78 
323. oB 
222. 40 

211. 70 
221. 03 

220. 33 
219,68 
2 z 9, 00 

218.33 
217.67 
2 1 7. 02 
216,35 
215. 72 

215,05 
314-42 
213. 78 

^13- 13 

312. 52 
2U.88 
211.35 
210.63 

2ia 
209. 42 

208. 78 
208. 20 
207. 58 
206. 98 
206. 38 

205. 80 

305. 20 
204* 61 
204, 03 
203. 45 
202- 88 
202- 3s 

301.73 

201. i; 
200- 62 



Ccnccant 



023 



">. i«o ' 



360. 40 

3S9' 17 
358.00 
356,80 
355-65 

3S4'4^ 

^52, 15 

35^^97 
349-^7 
348> 72 

347^57 
346, 50 

34S^3S 
344- a? 

343- IS 

342, 07 
34'- 00 

.139* 9* 
338. 8 

337-^0 

336' 73 
335.67 
334-63 
333- 60 

33^ SS 

330- SO 
329. 

328, 50 

327. 50 
326, 50 
335. 52 
324, 52 

3*3*5/ 

3^=^-57 
331. 63 
320. 67 
P9'7o 
318.7 

317,62 
316,87 

iiS-95 
15*02 

514- i2 



3^3- 1 

U2-30 

?ii-3? 
U0.47 

?o9-S7 
|o8. 70 
J07. 80 
;o6. 95 
|o6. o 5 
305, 17 
304. 33 

5^3-47 
pi. 60 
^01,75 
joo, 92 



D. id' 



b.in<* 



99«3+' 
99833 
99S32 
99831 
99829 



9982S 
99S27 
99826 
99S25 
99824 



99823 
998^2 
99820. 
99819 
99818 



99811 
99816 
99815 
99813 
998 1 2 



998 1 1 
99810 
99809 
99808 
99806. 



99805 
99804 
99803 
99802 
99800. 



99799 
99798 
99797 

99795 
99794 



99793 
99792 
99790 

99789 
99788 



997S7 
997S5 

99784 
997^3 
99783 



99780 
99779 
99778 
99777 
99775 



99774 
99773 
99771 
9977^ 
9*^?9769 



99768 
99766 

99765 
99764. 

9976a 
99761 



Dont»l«-sine 



i8| 
04 
89 
74 
59 



43 
26 
10 

93 

75 



Co*t ne 



0.29937 

o, 29936 

0.29935 

o, 29934 
o. 29932 



o. 2993 1 
o, 29930 
o. 29929 
o< 29928 

0.29937 



©• 29936. 
o« 29935 
o. 29933 
01^29922 
0,29921 



o. 29920 
0.29919 

o. 299 1 8 
o. 299 1 6 
0.39915 



o. 29914 
o. 29913 

0.29913 
o, 2991 t 
o. 29909 



o, 29908 
o. 29907 
o, 29906 
0.29905 
o. 29903 



o. 29902 
o. 39901 
o, 29900. 
o. 39898 
o, 29897 
29896 

29895 
29893 

29892 
29891 



o- 198(10 

0.29888 
0.19887 
o. 29886 
0.29885 



o, 19883 
0,29883 
o. 29681 
o. 29880 
o. 29878 



0,29877 

o. 29876 
o. 39874 
0.29873 
0.29872 



0.29871 
o. 39869 
o, 29868 
o. 29867 
o. 29665 
o^ 29864 



18 
04 

89 

74 
59 



43 

26 
10 

93 
7> 



25 
99 

73 
47 
20 



DoubJt-cojinc 



174 Degrees^ or 11 Hours 



Coie(;.i;nt 



o. 00^65 

0.00166. 
0.00167. 

o. 00168 
o. 00170H 



0.00171. 

o. 00173. 
o, 00173. 
0.00174. 

o, 00175, 



0.00176, 
0.00177, 

0, 00179. 
0,00180. 
O.OOI8I. 



0*00182. 
o, oor85■ 
o«ool64. 

o. 00186. 
o. 00167. 



82 

96 

1 

26 
41 

57 
74 

90 
07 
25 



o, 00188. 
o. 00189, 
o. 00190. 
o- 00x91. 
0,00193* 



0.00194, 
0.00195. 

O. 00 J 96 
0,00197, 

0.00199. 



o, 00200. 
0.00201. 
o. 00202. 
o. 00204. 
0-00205. 
o. 00206, 
o. 00207- 
o. 00209. 
OI003JO. 

O. OOltl, 



0.00212* 
o* 00214. 
0.00315. 
0.00216. 
0.00217. 



4» 

60 

79 

98 

11 

37 
57 
77 
96 

11 
40 
62 
84 
07 
^ 

53 
77 
01 

»S 

3S 

75 
01 

a; 

53 
80 



o. 00219. 
o. 00220. 
o. 0022 1 . 
O. 00222. 

o. 00234. 



o. 00225. 
o. 002364 
o. 0022B, 
o. 00229. 
o, 00230. 



o, 00231 1 
o. 00233. 

0.00234. 

o, 0023 5. 
o. 00237. 
0- 00238. 



62i 
9c 
_i8 

47 

77 

06 

97 

28 

60 
93 

t4 
57 



Sccaioi 



QO" j D TO' 



.87 
-87 

.8H 
.87 

'Ti 

* QO 
,92 

.90 
.92 
.92 
.92 

*93 
.95 

•93 
•95 
•97 
•95 
• 9; 
^98 
.98 
.98 
2,00 



2.09 
2«02 



■ 7 

t8 

'7 
18 
i 

to 

2& 
21 



D.ioo 




.00 



.22 



D 10* 



_Ctiiinm [DoL>h1e-cottn.| Sccjini jp. 100'* j D. lo* | 5ine 



Doiible^ine 




84 Deforces, or 5 Hours 



CoMoJot iD.iofi'l D. i^* 



C. T. XVI. 



Lopritlimic Versed-sines, Co versed-sines, Sec, 



ion 



C T 



i C^VKI vC^d-^tJlP i>, lOO 



o ta* 



IS. 30 ; 



to i%. 



13. 07 



*5- 



«3' 





^ Degrees , or nHours. 



Vgrsed-ting | ^^^"^ | H* ''^ |CrvvLT&i^J-sin )l> iqq' | Djo* | Suvtr] ^tftj-^int JD.too {P 



93 Degrees, or 6 Hours. 



13686* 
14167. 

14646* 



16066* 

i6S34- 

t6g99> 
17462. 
17913. 



18837. 
^ loiqi. 



10637, 
» 210S1. 
-11515. 

11963. 
11400. 



16658. 



801.85 

797-43 
791' OS 
788. 71 
784.4s 

780- 11 
776. o^ 

77**8! 
767.80 

763- 73 

759' 73 
75S'7S 

747*93 
744-10 

740-18 

736. 51 

jiptJo 

719. oS 

7^5-43 
711. 81 
71S-13 
714.68 
ti.17 
707. 7Q 

704- 33 
700. S3 
697.4s 

694* 10 

690* 80 
637. 50 
684. 15 
681,03 
^77-% 
674. 6B 

^7^.5; 
668. 43 
665.37 

661.31 

659.30 

656, 30 

^53- 3S 
650. 40 

647. 4$ 

644. 60 

641.75 

638-90 

636, 10 

%-3a 
630. 5 

5^617.81 
^^635,10 
3^hai.4o 

Lp^9'75 
55617. oS 

^%i4.48 
5'6iu87 

-;6o6*73 
I 604. ao 

u verged- imt I D, i oo ' 



17072. 
-17485. 

■17895. 
,18304 
■1S71Q. 



19115. 

>i95iS. 

'19919- 

.303(8- 

30716, 



3111 1. 
31505. 

.31897. 

31187. 

> 31676* 



330^3 
33448 

33% I- 
.34213, 

34593' 



3497 J' 

353^2^ 

^35723^ 
' 36096. 

36468. 



36838. 

375<=7* 
■37§74- 
•37940. 

38304. 
, 38666. 



u, 10 



102.7; 

96* 12 

89-^7 

83-c>7 
;6. 67 

70* 31 
64.^5 
57. 82 
51,70 
45.60 

39,60 
33*62 
17.75 
If. 90 
i6# 15 

10.4a 

04*77 
099. 10 
093* 62 
088. 15 

082. 71 

077-35 
072,02 
066. 75 
061*55 

056,35 
05r.i5 
046. 1 7 
041,15 
036. 10 

o?i.i5 
026, 37 
021,55 
016.75 
013. 01 

007.32 
002, 65 
995-05 

99 V 47 
988*95 

984.45 

9^0* 02 
975.60 
971,12 
966- 90 
962. 62 

958-3; 
954. 15 

949,97 

945-82 

941.72 

937- ^i 
933' 60 
929. 62 
915.61 

911-71 
917^ Eo 

9'3-9S 
910. 10 

906, 30 



Sikip'inscd-iinc' 



9.97665.44 
9.97652. 13 
9. 97638.81 
9-97625.49 
9* 97612. 16 



9-97598*81 
9.97585.5c 
9.97572*16 
9. 97558. 82 

9-97U5-47 



9-9733^.12 
9.97518,77 
9,97505,41 
9,97492,05 
9. 97478. 6S 



9.97465.31 
9.97451^94 
9-97438-57 
9,97425.19 
9.97411,80 



9.97398.41 
9 97385-02 
9.97371,61 
9*97358.22 
9> 97344' 82 

9* 9733^*41 
9. 97318*00 

9*97304.58 
9.97291. 17 
9.97277.74 



9^97164.31 
9. 97250. 88 

9-97237-4; 
9.97114-01 

9-97310.57 



9,97197- 1^ 
9.97183.67 

9*97170,21 
9.97156.75 
9.9 7143*29 

9*97119. 82 
9.9711635 

9* 97102- 88 
9.97089.40 
9,97075*92 



> JOp 



22* 18 
22^ 10 
22.20 
11-12 

22. 22 

21. Z2 

21. 23 

21, 13 
^2. 2 

22.25 

11. 25 

22. 2 



/ 

21. 27 

2.1S 

22. 27 

21* 30 
11,18 
21-30 

21.31 



33* 

33* 30 

33' 30 

13* 

33-3^ 

33*32 

J3'35 

33 35 

33*37 

33-37 

^3^37 
33-40 
33.40 

33*42 
33-40 

33»45 

33-42 
J3-4S 
33-47 



9,97062. 43 
9.97048,94 
9-97035-4? 
9.97021.95 
9,97008.45 



D. 10^ 



9. 96994. 94 
9* 96981-43 
9. 96957.92 
9-96954*40 
9. 96940 88 



9.96917.35 
9. 96913.82 
9, 96900, 19 
9.96886, 75 
9.96873.2" 
9,96859.6 ; 
Co ie ficd- u 1. 1\ i>, I QO' 



LJ. lo* 



21-32 33*4/ 
1,32 
ii.33 
11. 33 
22,1; 

2-35 
21.35 
21.37 
11.35 
11.38 

21. 38 

11.38 
21. 38 
21.40 
22,40 
22,4: 

11. 41 

22*4 
21.43 
22*43 
21.45 

21.45 
21.45 
22.47 
11. 47 
22.48 

13* 48 
11,48 
21. 50 

21, 50 

22. 52 
22. 52 

22- S3 
11. 53 

"'55 
22*55 

11*55 
22.57 
22.57 
^2-57 



13'47 

33' SO 

33- 50 

3.50 

}3^ 52 
33- 52 
33'Ss 
33- 5^ 
n-S7 
33*57 
33- S 7 
i3* 57 
33*^0 
33 60 
33-<J2 

33-62 
33- ^S 
33' "^S 

33*67 
33-67 

33' ^7 
33' 70 
33-70 

33- 72 
33-72 
33*72 
33*75 
33-7 5 
33-77 

33*77 
^3*77 
33' 80 
33*80 
33' 82 

33- S= 
33- 82 

33-85 
33*85 
33-8; 



SvJCOV£i!»«d-£iti* 



10.30073.23 

ro. 30072* 90 
10.30072. 56 
10. 3007a* 2} 
10*30071. 89 



10. 30071* $$ 
10- 3007J. 21 
to. 30070. 87 
10,30070* 52 
10.30070, 18 



10. 30069, 83 
10* 30069. 48 
10. 30069. 13 
to. 30068. 77 

iO. 30068. 42 



10.30068.06 
10* 30067. 70 

10,30067.34 

10-30066* 98 
ro* 30066. 6 J 



10* 30066, 25 
JO. 3Q065.S8 
10.30065, 5 J. 
JO. 30065. 14 
10.30064 . 76 

10* 30064. 39 
t o. 30064* o I 
10- 30063* 63 
fo. 30063. 25 
10. 30061* 86 



10.30061*48 
10* 30061,09 
10. 3006 u 70 
10. 30061,31 
[O, 30060. 93 



10,30060. 53 
10.30060- 13 
10,30059.73 
10*30059,33 
10* 30058. 93 



10-30058* 53 
to. 30058. tl 

10,30057,71 

to, 30057,31 
10. 30054*89 



10,30056,48 
10.30056,07 
10.30055.65 
lOt 30055. 23 
10.30054, si 



10.30054,39! 
10, 30053. 97 
10.30053.54 
10. 30053. 1 1 
10. 300^1,69 



10.30051,15 
10. 3005 1. Si 
10,30051,39 
to. 30050,95 
ro. 30050. 5 I 
10,30050,0 

VeiScii'tifie 



O ICO 



S 

57 
5^ 
57 
57 

5: 
5; 

5^ 

II 

;8 

Ot6o 
0.58 

0.60 
o. 60 
0.60 
0.6c 
0. £3 
o. 60 

6a 



6a 
62 

63 

f>i 
^3 
63 
6S 
63 

P 
P 
65 
6S 

67 

f>7 
67 
6? 
67 

68 
6S 

67 
70 
68 
6g 

70 
70 

70 

70 

70 

7 

7» 

70 

73 
7a 

79 

73 
73 
73 



O.ioe' 



le' |SiictivcrteJ-).m.[r>. 100 i D lo' 



85 

8; 
8« 
87 

87 
87 
90 

87 
90 

90 
90, 
90 
92 
90 

92 
92 

92 

9^ 
91 

95 
95 
95 

97 
95 
97 
97 
97 
97 
97 
60 
00 
00 
00 
00 
qi 
02 
00 
05 
02 
02 

05 
05 

05 

05 

05 
07 
o 

05 

10 

07 
07 

to 

10 

10 



Ver>c:il-Mn« [D.tco fO. jo- 



0,0211 5, 

o. 02217, 
o, 01239, 
o. 02251. 

0.02263. 



0,02275. 

o* 02287. 
o. 02299. 

0,0131 I, 
0.02^13. 



0.02335, 
0.03347. 
0*02359. 
0.02371. 
0*03382, 



0.01391, 

o* 02406. 

0.02418. 

o. 02430. 
0,02441. 



0*02454. 

Oi 02466. 
0,01478, 
o, 02490. 
0. 02502. 



o. 01514. ( 
o, 01515- i 
0,01537,1 
0,01549, \ 
0.02561, i 



0.01573. 
0*02585. 
0*02597, 
o. 02609, 
o. 0261 1 . 



0,01632. 
0,02644. 
0.02656. 
o. 03668. 
o. 02680* 



o. 01692* 
0.02704. 
0,02715. 
0-01727, 
0,02739. 



0,02751. 
0,01763. 
0,02775, 
0*01786. 
0.0^798, 



0,02810* 
0.02822. 
0.02834. 
0,02845. 
0.01857* 



o. 01869, 
0.02881. 
0,01893, 
o. 01904. 
o»oi9[6* 
0.01928* 



46. 



;iitovers*iUiin. D. ioo^'l D. lo 



176 Degrees, or 11 Hours, 



86 Degrees^ or 5 Hours* ~ 



I04 C T. XVL 



C T 



& lb* 



8 



Logarithmic Sines, Doubtc-sines, he, 

4 Degrccs/or o Hours, 



isuie I Double^sine | Cosecaiit | D loo^'f D.io* | Cotine |Double-cesme j Sccamt 



Cujinc Di>u*ilc'Cosvn 



8. 84^58. 4(; 

8.8+538.74 
8-8471S.27 
8.84897.07 
8, 8^5075. 12 5 



5 16, aoB. 

248' 



^9 



17. 



85352.45 
85429.05 
85604.93 
85780* ic 



14461.45 

14641*74 
1483 1 > 47 
I ^000. o 
,15178.1 



Sjccatii IDjooMD. 10* 



I W 1564U 
t 1* 15461* 
il- 15381. 
II. 15102. 

i i* T49S4. 



94 Degrees, or 6 Hours. 



300. 48 



15355.45 II- 

15532.05 1 1* 

' 15707*93 ''■ 
. 15883* 10 ti* 
■ i6o5V.57 ti. 



86128.33 
86301.39 
86473*76 

86645'4S 
868(6.46 



6 8. 



86986. 
87156. 
87315.46 
87493-81 
B7661* 50 



.8- 
^68. 



S7818. 54 
87994. 93 
88160.69 
88325.81 
88490.31 



17.408. 

44^' 



t8. 



18.20 



19. 26 



36 



88654. 18 
88817.43 
88tj8o.07 
891 43, 09 
89303. 5 J 



.89624.55 

.89784. 18 

89943.22 

.9010N 68 



.90259.55 
- 90416. 85 

' 90573^ 5« 
^90729.75 



18. 408. 9*040. 39 
'91194.87 
.91348. 8 T 
.91502. 10 

9^655.04 



» 16231. 33 
. 16404.39 t 
. 16576. 76 I 

.16748-45 I 
. 16919.46 I 



17089. 
17259. 
17428. 
17596. 
_',77^4- 

^793t* 
18097. 
18263. 

18428. 
J 8 593. 



18755* 
1892a. 
19083. 

19245* 
19406. 



.19567. 
.19727. 

19887. 

20046. 

20204. 



H 20362. 

20519. 
. 20676. 

30832. 

20988. 



.91807.34 
.91959. u 
.921 to. 34 
• 92261.05 
914 i 1,23 



60 30. 



.92560-89 
.92710-0^ 
.92858.6? 
,93006. 78 

'9^*54' 19 



' 9.H48* t r 

^9^594.22 

.937^0.8^ 

.91^^84.9^ 

94029. f.o 



.21143. 

. 21297* 

.2i4p. 

21605. 

.21758. 



. 2r9io. 
. 22062. 
. 22213. 
- 22364. 

22^14* 



^ 22663. 

. 228f3. 

. 22961. 
i 23109. 
.23^57- 



14747* 

J 4570- 

'4395' 
14219. 



1387 1. 
13698. 

135=^6* 

'3354* 
_i3i83. 



13013. 

12843* 
12674. 

12506. 
12^38. 



12171. 
12005. 

11839. 
11674. 
VI5Q9- 



1.11345- 
1. 1 1182. 
I. 1 1019. 
I* 10857. 
1. 10696. 



- I0535' 

' '^37 5- 
. 10215. 
. 10056. 
. 0989S. 



.09740. 
.09583. 
. 094^6* 
.09270. 
> 09 f 1 4. 



.08959. 
.08805. 
. o865t. 
.08497. 
8344- 
.08192. 
* 08040. 
.07889. 
.07718. 
.07588^ 



39 



93?oi. 509.23404. 

S3; 5'* 
23697. 
23842. 
13987. 
24132. 



. 07439. 
.07269. 

.0714^* 
.06993. 
- 06845- 



. 06698. 
.06551. 
.06405* 
* 06260. 
.0^115. 
.0597^^* 



78 



275-20 
274 

273. 12 
272. 08 
271. o 
270. 03 
269. 03 
268. 03 
267. 03 
266. 05 
265. 07 
264. 10 
263. 12 

262. I ^ 
261*22 
260. 28 

^59-33 
258. 40 

257.47 
256.57 

a 55' ^3 
^54*7) 

252.95 
252- o<; 
251. 1$ 
250-30 
249. 43 

248. 57 

247- 7a 
246. 8; 

246. 02 

245^18 

244*35 
143* ^^ 
242. 68 
241.88 
241.07 



448. 82 
447. 00 
445. 12 

443^3- 
441 '5«i 
439* 70 
437* 9a 
436.17 

431' 40 

432. 65 
430.9 

439- 2 

4^7' > 
425.85 

424*15 
422. 50 
420. 87 
419. 22 

417.60 

4' 5* 97 
414.40 

412. 80 
411.25 
409. 67 

408. 12 

406. 60 
405.0 

403^55 
402. 05 

400. 55 

399* <^ 
397. 60 

39^*". 
394. 67 

393* «5 
391. ij2 
390. 42 
389. 00 
387-60 

386* 20 
384.85 

3f3*45 
382. 12 
380. 75 

379* 4^ 
378.07 

37^' 77 
n5'45 
374^15 
372*85 

371*57 
370.30 
369. 02 

367^ 77 
166. 52 

3^5-^7 
364. 02 

362. 821 

36 1 . 60 



r»mililc-^ine 



Crj.i.et"int 



D loo" 



Sine 



. 99894. 08 

.99893.19 

►99892.30 

.99891.4 

.99890.52 



. 99889. 6s 
. 99888. 7 
. 99887. 80j 
. 99886. 89 
.99885.98 



. 99885. 06 
.99884. 14 
. 9988^. 2^ 
,99882. 
.99881.35 



. 998804.41 
.99879.47 
■ 99^78' 53 
.99877- 
.99876, 



.99875.67 

.99874.71 

-99873.7 

.99872.78 

.99871.81 



J. 99870- 84 
}. 99869. 86 
J- 99S68. 88 
}. 99867. 90 
^ 99866. 91 



. 99865.91 
. 99864. 92 
. 99863. 92 
p 99862. 92 
. 99861. 91 



. 99860.90 
-99859.88 
.99858.86 
.99857.84 
.99856, 82 



.99855.79 
-99854.75 
.99853. 
.99852.68 
. 99851. 6-^ 



.99850.58 

■ 99^49* 53 
. 99848. 48 
- 99847. 42 
. 99846. 36 



.99845-29 
. 99844. 22 
.99843. K 
.99842.07 
. 99840. 99 



* 99S39* 90 
.99838.81 

■99^37-7^ 
.99836. 63 

■99835*53 
. 96834^ 4^ 



D 10' 



Cn^ine 




Doyblc-iine 



o- 29997. ^^ 

0*29996. 19 

0.29995.30 
0.29994.41 
O- 29993* §2 



o. 29992 « 62 
o. 29991. 7 

o. 29990. 80 
0.29989. 89 
o. 29988. 98 



o. 29988. 
0-29987. 
o, 29986. 
o. 29985. 
o. 39984. 



o. 29983 
o. 29982^ 
0.29981. 
o. 29980. 
o. 29979, 



o. 29978. 

0.29977. 

o. 29976. 
o. 29975. 

o. 29974. 



o. 29973, 
0.29972. 
0.39971. 
o. 29970^ 
o. 29969. 



0^29968. 91 
o. 29967* 92 
o. 29966. 92 
0.29965.91 
O' 29964. 91 



o. 29963. 90 
0.29962. 88 
o. 29961. 86 
o. 29960. 84 
o- 29959. ^2 



0-29958.79 
0.29957^75 
0.29956. 72 
0.29955.68 
0.39954.63 



0.29953.58 
<^' 29952. 53 
0.29951.48 
o. 29950. 4 
Q- 29949. 36 



29948. 

29947. 
29946. 
29945. 
29943. 



o. 29942. 
0.29941. 
o. 29940. 

0.29939' 
o. 39938. 

Q- 29937- 



Co secant \D 

10.00105. 92 

10.00106. 81 

10. 00107-70 

10.00108. 59 

10. 00109. 4^ 



001 10 

OOtll 

001 12 
OOU3. 
00114 



001 14. 
00115. 
00116. 

00117. 

oon8. 



Q0119. 
00120. 
00121. 
00122. 
00123. 



00134. 
00125. 
00126. 
00127. 
00128. 



00129. 
00130. 
00131. 
00132. 
00133- 



0*134. 
00135. 
00136. 
00137. 
00138. 



00139. 
00I40. 
0014 1, 
00142. 
00143' 



3B 
29 
to 
1 1 
02 

86 

79 
72 

h 

59 
S3 
47 
42 
37 

33 
29 
2 

22 

11' 
16 
14 
12 

10 
09 

09 
08 
08 
08 
09 

10 
12 

'4 
16 

18 



00144. 
00145, 
00146 
00147. 
00148. 



00149, 
001 50H 
00151, 
00152. 
00 '53- 



QO I 54. 
00155. 
00156. 
00157. 

00 1 59* 



tuMc-ccreinc 



42 10, 



00160. 
00161. 
00162. 
00163. 
00164. 
00165. 
Secant 



17J Degrees, or ii Hours. 



Cotine lD>^TiMe-rnor>J Sec.ini ^D. ipO'M n.io^ | ^j"", I Double-sme j Cnsec^ni |d 



4S 

48 
48 

4B 

s« 

s* 

5 

S3 

■i3 
■S3 

S 

S5 

■S5 
■S7 

■5 
57 

■S8 
60 

>6o 
,60 
64 
6a 
6a 

■63 
6, 

■V 
67 

6S 
68 

■70 
70 



■7a 
■73 
■7a 
■73 
■7 
75 

75 
7i 

77 
77 
78 

^l 

78 

80 
80 
8a 

8a 
81 

Si 

83 
8> 



2.22 
2.22 
2. 22 



22 
2S 

^7 

27 
27 

^7 
30 

2.30 

2.32 
2.32 

^'35 
2.37 

37 
40 

40 
40 
42 
42 
4it 

45 
4S 

45 
47 
50 

2. 47 
3. 50 
2. 
2. 
2. 



43 



5<^ 

3 

55 

55 

5S 



60 

2.C7 

2.60 
2.62 
2*62 

62 



y 6q 
5659 



48 

44 



58 

57 
;6 



40 
3» 



43* 



54 

ftS 52 



S_i 
1649 



24 
»o 



12 
S 
4 



48 
47 
4^' 



4^ 



. o 

5^ 

48 
44 



45 

44 
43 
42 
4' 



4040 

3^n 



%2 



3« 
37 



43-* 2436 



ao 
16 
12 



35 



4^ 
42- 



835 
431 



41 



241 



o 
56 

4S, 

;_44 

40 

3^ 
32 

28 

.24 



30 
29 

28 



26 

5 

24 
23 

23 



20 

16 
12 



62 

65 



2.67 
2. 70 

70 

'2 



i 
72 

72 

7* 
75 
»-77 



n. 10* 



85 Degrees, or 5 Hours. 



4»- 



40. 



20 

'^ 
(8 

16 



'3 

12 

I r 



40. 



40 



40 

3^ 

^2 
28 

20 

16 

12 

8j 

4 





io6 CT. XVL 



Logaritlimic Sines, Double-sines^ &c» 




49 



Sine Double-sine 



^ ^5 Degrees, or o Hourg. 

Co<fcanE I D. H^''^ I g- to'^ 1 Cosine JDoubie-CQitne | 



Sfc^ni fiXiQO^^I P.iQ* 



95 Degrees, or 6 Hou rs. 



Coims 



■>#ju hie -etna m, 



9+0*9 
8.94173 

8. 94460 

4. 94603 



^ 9+74S- 
3*94837. 
8* 95oa^» 
S. 95169^ 
3.95300. 



6oi 
;6 

43 

Ji 

6 

39 

7' 

57 

,96 



S. 95449. 

443.95589. 

3.9;728. 

3.95867. 

. 96005. 



^1. 



E. 9614a. 
q6aSo. 
96416. 

96689- 



8. 9'! -14" 
8.96959 
8* 97094. 
B* 97218. 
B' 97362. 



8. 97496 
8* 97639. 
8^97761. 
8. 97S94. 
^.98025. 



98157 

98288 

S. 98418 

8 98549 

68,98678 



12. 



*a- 



13^ 



n^ 



28 
3' 



^3- 



56 



^4 
26 
88 
08 
89 



.91 



8 98808. 

?■ 9^9? 7^ 

99066- 

8.99194. 

3. 99^32. 



8. 99449. 
8^99576. 
8.99703. 
8* 99829. 

MW5- 



24132^60 
24276. 76 
24420* 43 
24563.63" 
24706*35 



24848.61 

24990- 39 
25131.71 
25272- ^7 
25412.96 



25;52.9t 
5692. 40 

43 

9.25970.03 

I- 26108. I 



9*55831 



9.20245 
9. 26383 
9 26519.97 
9. S6656. 37 
9.26792*34 



9.26927.87 



99 



9. 27062- ^ , 
9.27197.68 

9*!*733'*9S 
9.27465. 80 



^ 27599. 24 
). 27712. 26 

). 27864* 8R 
V 27997*08 

28^28*89 



9. 28260. 29 
9. 28391* 29] 
9.28521.89 
9-286p. 10 
9^ 



.28781. 



9.28911.34 
9.29040,37 
9. 29169. 02 
9* £9197* 29 
9*29425*17 



68 9- 29552. 68 
81 9. ^9679. 81 
56 9. 29806. 56 

94 9. *993«^ 94 
959.30058.95 



9. 0008 1 
9* 00206 
9 00331 
9* 00456 
9*0^^580 



6ai9. 30 1 84. 6c 
87 9. 30309. 87 
79^9' 3<^434< 79 
34 9 305^9-34 
539^30683* 5,^ 



9. 00704 

9.00847 

9. 00950 

. 9.01073 

54 3^9*01196 



^-rll 



9' 0x318* 
9* or 439. 
9.0[56r, 
9* 0(682' 
.01803. 

> OtQlj. 



36 9. 3^807. 
84J9. 30930* 

9^\9 3 1^53' 9'^ 
74J9.3M76. 74 
169. 31299^ i6 



^3 9* 3 '4^ I '^3 
96,9. 3 1 54a. 96 
3519.3(664. 3 5 
3^9.31785.39 
9. 31906. or 
9. 3 1026. 46[ 



SiT.c 



05826* 
05682. 

05396- 

o>^54' 
05112. 

04971, 

04830. 
04690. 



'J, lOQ 1 U. iQ' 



24 
57 
37 

39 

Ol 

43 

04 



04550. 
044 to, 
04371. 

04133. 
03994- 

03857^ 

03719. 

035^3^ 
03446. 

03310* 



03040* 

02905. 
02771* 
02637. 



02503- 

02370. 

02238- 
02105* 

01974. 



01842* 
01711* 
OI58I. 

01450* 
01321. 



01191. 
01062* 

00933- 

00805. 
00677. 



00550. 
00423. 
00296- 
00170. 
00044. 



99918. 

99793" 
99668. 

99543- 
99419- 



99295. 
99172. 
99049. 
98926. 
98803. 



140* z; 

^39-45 
.38.67 

i37^«7 
237. 10 

236. 30 

35- 53 
^34* 77 
233* 98 

23s. 48 
231.72 

23U00 

O' *3 
S29. 52 

228.77 
228. 05 

227-33 
236. 63 

22j. 88 
225. 30 
224. 48 
223. 78 
223. 06 
222. 40 

221. 70 

221-03 
220- 33 
2 I 9. 68 
219.00 

2 '8. 33 



98681. 
98560* 
98438. 

98317- 
98196* 
98076. 



77 
04 
65 
6f 
9J 
54 



D«>uMe-5iiic 1 Co&^ani 



^60. 40 

359^ 17 
358*00 
356*80 
355-65 

354- 4> 
353' 30 

^5 



67 
217*02 

^6 3 5 

215.72 

215*05 

214* 42 
213.78 

^'3* '3 
212* 52 

211. 8S 
211* 25 
2 1 o- 63 

210* 02 
,09* 42 

208. 78 
208* 20 
207. 58 
306* 98 

io6. 36 

205.80 
205. 20 
204. 6 j 
204. oit 
^03- 45 
202. 86 
202. 32 

201* 73 

20 1 * 17 

200. 6a 



^. lOQ ' 



3>- 
350-97 

349- 87 
348.72 

347*57 
346. 50 

345-35 
344* 37 

343^15 
342.07 
341.00 
339-9* 

338- a 

337' 80 
43^' 72 
^35^^-7 
334^^3 
333* ^o 

332-55 
33* 

330. 50 

329* 52 
328, 50 

327* 50 
326. 50 

325*52 
324. 52 

323 
32a 
321* 62 
320. 67 
J 19. 70 
3t8-77 
317*82 
316.87 

315-95 
3 1 5. 02 

314,12 

3«3 
^2.30 

UO*47 
3^9* 57 
508* 70 
)07*8o 
P6.95 
'^06. 05 
305.17 
104*32 

303*47 
^02. 60 

?<*i-75 
^oo* 92 



D, to* 



Sine 



99^34 

99S33 
9963^ 

99S31 

99^29 



99828. 
99837 
99826 
99S25 
99824 



99823 
99822 
99820. 
99819 
99S18 



99817 
99816 
99815 
99813 
99812 



99811 
99810 
99809 
99808 
99806 



99805 
99804 
99803 
99802 
99800 



99799 
99798 

99797 
99795 
99794 



99793 
99792 
99790 
99789 
99788 

997^7 
997 S 5 
997S4 
99783 
9978s 



99780 

99779 
9977S 
99777 
99771 

99774 
99773 
99771 
99770 
99769 



99768 
99766 
99765 
99764. 
99762 
99761 



42 

f 
20 

09 

97 



DmiM«-5tne 



18: 
04I 
89 
74 
59 



Cov; ne 



29937 
39935 

^9935 
29934 

29932 



^993' 
29930 
29929 
39928 

29927 



29926 

29925 
59923 
29922 
29921 



29920. 
29919 
29918 

299 r 6 
29915 



29914 
29913 
29912 

29911 
29909 



29908 
29907 
29906 
29905 
29903 
29902 
29901 
29900 
29898 
29897 



29896 

29895 

29893 
29892 

29^91 



29890 



29887 
29S86. 
29885 



29883 
29882 
29881 
29880 
29878 



29877 
29876 
29874 
29873 
29872 



19871 
29869 
29868 
^9867 
29865 
29864. 



53 
23 
94 
64 

33 



Dauble-cosinc 



J74 Degrees, or n Hours. 



Cosecadi 



0.00165* 
0.00166^ I 

0*00167- 1 
O* 00168. i 

O* 00170. 4 



0.00171* 
0*00172* 

o. 00173* 
0.00174. 

o. 00^75* 



0.00176* 
0,00177. 
o. 00179^ 
o. ootSo* 
o. 00181. 



o« 00182. 
0.00183- 
0.00184. 
o. 001 86* 
0*00187. 



0.00188. 
0*00189. 

0.00190. 
0*00191. 
0.00193* 



0.00194. 
0*00195. 

0*00196 
o, 00197. 
o* 00199* 



0*00200. 
o. 00201. 
o- 00 a 02, 
o. 00204. 
0.00205, 



o. 00206. 
o. 00207. 
0.00209. 

Op 00210, 

0,00211- 



O, 00212. 
0.00214, 

o* 002 1 5, 




o. 00225. 
o* 00226. 

O. 002t8. 

0*00229* 

Q. 00230* 



o, 00231. 
o. 00^33. 
o* 00234, 

0*00235. 

0.00237. 

o- 00238, 



Secant 



u.io©" 



1.9? 



*s 



0,100' D. 10' ^ ^ 



Co^ina [Dauh1e>CQ»n.| Srcartt JD. 100^^ | D. lo* | Sine | Qauble^ine | Co^ecftot. 



84 Degrees^ or_ 5 Hours. 



40> 



39. 



00 




'37' 



2822 
37*24^1 



36-. 



36, 



:j 



u 



T f 




m 



Loe;anthmic Vened-Miies, Coversed-slne?, &c. 




A 



Degrees, 



or o Hourji* 



9$ liegrees^ or 6 Hours. 



iJ. 



461,45 
479. S3 
478- !JS 
476*68 



475* IO 71^.6; 



^o«4Q7*6o88^. 13 
447. 61164.68 

7- 61443- 33 

t 7,61711-09 

7.61997,96 



.40 

44 

4S 

5 



721* 17 

7 '7* 37 
715,0 



473- SS 
473.00 
470.47 

46S*9S 
467,42 



^uveiiifla-iiiic 



9. 96039. 67 

9, 96025. 8h 
9. 96012.09 
9.9^998.39 
9.9^984.49 



710. 33 
708. 00 
705,70 
703, 4% 

701, 12 



465,92698.87 



464. 42 
46a. 93 
461,45 



696,61 
694. 40 
692. 17 



7,62273.95 

7* 62549, 06 
7. 62S23.30 
6309&<68 

7. 63369, 20 



459. 98689. 97 



63640. 86 
7. 639 ti. 67 
7* 64181.64 
7,64450.78 
7. 647 1 9, 08 



4Sfi' Sa 

4>7*^7 

4SS'^3 
454-^0 

45^-77 

45'- 35 
449- 9 i 



448-57672.85 



7.64986,55 

7.65253.20 

7.65519.03 

65784,04 

56 7,6^048. i 5 



H 



!9 



I 



)C[si. 40 
44 
48 
S» 
S6 



9 



017,06311.66 

7.66574.27 

66%6. 08 

7.67097. t » 

7*67357-35 



4 
8 

16 



t%* 20 

^4 
2S 

3* 



7.67616.82 
7,67875.50 
7.68133.4a 
7.68390. 5S 
68646.97 



13.20 

»4 
28 

3! 




687. 

685,60 

683,45 



447-17 
445- 7S 



9.95970.69 
9.95956.88 

9* 95943* 06 
9,95929.25 
5^95915.43 



22.98 
22.98 



23.0034,50 



9. 95901.60 
9.95887,77 
9.95873,94 
9.95860, 10 
9* 9^846. 26 



677.02 

674. 92 



670.75 

668. 67 



444. 42 666. 62 



7.68902.60 
7.69157,491 
7.69411.62 
7. 69665.02 
,7.69917.6 



23. 07. 70 J 69. 59 

46I 47.70420.78 

87.70671.24 

12 7. 70920.98 

16 7. 71170.01 

7.71418.32 
7. 71665.91 
7. 71912.8 
7,72159.00 
36I 7. 72404. 50 

53 40 



443.05 
441. 68 

440i3S 

439,02 

437.68 

43^-35 
43^05 

433- 73 
43^-45 

43J-13 
429. 87 
428. 60 
427,32 
426.05 
424^ 82 

4St3*5S 
422.3:1 
421, 08 
419-^7 
4(8,65 

417-43 

416.23 

415-05 

4*3.856: 

412,67 

411.48 

4J0.32 

409 

408. 00 



664, 57 
662,52 
660* 52 
658,52 



656. 52 



7.72649,30 ^^^g 
44 7* 71893* 41^ * 



7.73136.81 

7- 73379- 5S 
7. 73621, 64 

7,7^^86^03 



u vciT^eJ -j'ne 



40 V 

104, 58 

403* 43 
401. 32 



654, 52 

65»- 57 
6 50, 60 
648,67 
646. 70 
644. 80 
642, 90 
640. 97 
639. 07 

637.2a 
635-31 

631.62 
629, 80 

627.97 
626, 1 5 

614-35 

622.57 

20,77 

619.00 
617, 22 
615.47 
613.75 
612.00 

610, 27 
608. 55 
606.87 
605. 15 
603. 47 



D, too' 



9.95831,41 
9.95818.57 
. 95^^4-71 
9- 95790. 86 



9 95763-13 
9.95749,36 

9-95735-39 
9,95721,51 
9.95707.63 



9-9^693.74 
9.95679.85 
9,95665.96 

9. 95653.06 
9.95638. 



9,95624.25 
9.95610.34 
9.95596,43 
9,95582.51 

9.95568.59 



9,95554-66 

9-95540.73 
9, 95526. 80 

9.95512.86 

9,95498,9a 



D. tc* 



34-47 
34-47 



23,00 
23. 00 
23. 02 

13- 03 

23. 03 

23.03 
23.05 

33.05 

3.3.07 

23. 07 

23. 08 
33, 10 
23. 08 

2J. 12 

23. 10 

23, 13 

33. 12 

^3*3 
23.13 

*3-iS 

^3-^5 
23.1 

^3' '7 

23,17 

33, 18 
23. 18 

23. 18 



34' S^ 
H- 5^ 

34-51 
34- 55 
34* 53 
34*55 

34^ 57 

34* 57 
34-57 
34. 60 
34, 60 
34,60 

34* 62 

34*65 
34.62 

34*^7 
34*65 

34*67 

34.67 

34- 70 
34. 70 

34-71 
34* 7^ 
34*71 
34- 7S 

34*75 
34*77 
34-77 
34-77 



9. 954S4. 97 
9.95471.02 
9.95457.06 
9. 95443. 1 1 

9.954^9.14 



9.95415. 18 

9.95401,30 

9' 953^7' ^^ 

9-95373-1; 
9. 9^3 5 9. 37 

9,95345.18 
9.95331.39 
9.95317,29 
9,95303.29 
9. 9^289. 39 



13,38 



13*3034-95 



9.95375.38 
9.95361.37 

9.95347.25 

9* 95133- ^3 

9. 95219. 3 1 
9. 9^2051, 18 



Siicovcr eU'^i 



10.30030. 29 
10,30019. 74 
10.30019. 18 

10. 30018.63 

rO, 30018.07 



10,30017. 51 
10.30016.95 

10. 30016, 38 
10. 30015.82 

10,30015.35 



10. 30014, 68 
10,30014. 1 

10.30013. 54 

10. 30011- 9fj 
10.30012.39 



10. 300U.81 
10, 30011,33 
to. 30010.65 
10. 30010.06 
I o. 30009. 48 



S >* I 00'' 



0,92 

0^93 

0.92 

^-93 
0.93 

0.93 

Oh 

o 
o. 

o. 



13* 2o'34. 80 
34. 80 
34.82 

34.83 

34-8^ 
34-85 
34-85 

34-^7 
34-87 
34- 90 
34- 87 
34*91 
34-90 



23.10 
23. 33 

33.33 
23,22 

13* ^3 

23. 33 

13-15 
23.25 
23,37 

23, %\ 
23. li 
13-2: 
13-30134-95 



13-3° 
13^3^ 
13*3^ 
*3'33 
13*33 
13-33 
3-35 

*3*3S 
^3*37 
13- 37 
^3-3 
33.38 



1.1Q0' 



34-9* 



10. 30008.89 
10,30008.30 
10,30007,71 
10. 30007, 1 3 
10. 30006. 52 



10. 30005. 93 
10. 30005. 33 

10.30004.73 
IO. 30004. 13 
10. 30003. 53 



I o. 30003. 9 1 
10.30002*31 
10.30001, 70 

IQ, 30001, 09 

J o, 30000. 47 



[ 0.29999, 86 
10. 19999* 14 

to. 19998, 61 
10. 29998. 00 
10.29997.38 



10- 39996. 75 
10, 29996. 13 
10.29995. 50 
10. 29994. 87 
10, 29<J94. 34 



34- 9 S 

34*97 

34- 97 

35.00 
35.00 
35.00 

35-"^^ 
35.02 
35-05 

35-^5 
U-05 

35-05 



10. S9993.60 
IO. 19993. 97 
lo. 39993. 33 
10,39991.69 
10. 19991.05 



.1. m^ 



10, 39490, 41 
10. 29989. 76 

10. 39989. 13 

jO. 39988.47 

(0.19987,83 



10,29987 17 

1 0. 29986. 5 I 

10.39985.86 



H 1998 
' 19984- 



10, 29983.88 



2.88 



95 
93 
95 

95 

95 
95 
97 
95 
97 

97 

97 
98 

97 
98 

98 

98 
98 
00 
98 

00 

00 

01 

uoo 

l,03 

1*00 

I, 03 
1, 03 
1.03 
1.03 
1.03 
1.03 
1,03 
1.03 
1.05 
1.03 
1.05 
1.05 

1-05 

1 . 07 

1,05 
1*07 
1,07 
t.07 

1.07 

1,08 
1.07 
1.08 
1,08 
1.08; 

I. 10 

1.08 

1. to 
I. 10 

1. to 



37 
40 

37 
40 

40 

1*40 
I, 43 

40 
41 
41 

41 
43 

45 
43 

45 

1*45 

1-45 
1-47 
1-45 

1*47 

1*47 
1*47 
47 
50 

47 

50 
50 
52 
SO 
51 
50 
51 
51 
55 
51 

55 
55 

55 

55 
57 

55 
57 
5 

7 
<o 



VefiCit-^Tne 



'D.i<L 



10.03639, 18 

10.03640, 75 
10.03651,32 
10. 03603, 89 

10.03675.45 



10.03687.01 
10*03698, 57 
10,03710, 13 
10,03721,68 
10.03733.11 



^^* 03744, 77 
10,03756.31 

to. 03767, 85 
10. 03779. 3 13 
10,03790,91 

10.03802. 44 
10. 03613.96 
10.03825,48 
[ 0.03837, 00 
10.03848. 5 



10.03860,02 
10.03871. 53 
10,03883,03 
10.03894,53 
10.03906.03 



D. (0^ 






1-57 
I, 60 
1,60 
J* 60 
1.60 



10. 03917.53 
10,03929.02 
10,03940.50 
10.03951,99 
10.03963.47 



10.03974,94 
10.03986,42 
10.03997.89 
10.04009. 35 
10. 04020* 82 



10,04032, 28 
10.04043.73 
10.04055, 19 
10.04066.64 
10.04078.08 



10. 04089. 53 
10,04100. 9; 
10.04112.40 
10. 04^33, 84 
10.04135.27 



10, 04146. 69 

10,04158, 12 
10,04169. 54 
10.04180.95 
10, 04^93.37 



,,63 ^0*04103.78 



t. 60 
1,63 
1,62 
1,63 

r,6^ 
1. 62 

1.65 

1,65 



174 IJcgTces, or 11 Hour^ . 



to. 0431 5. 18 
10.04336. 59 

10.04237, 99 
10,04 3 49,38 

to. 04360. 78 
10,04372. 16 
10.04*83. 55 
(0.04394,93 
^0,04^06, 31 
10,04117, 69 

' tic fJ V . rs e d -I I n . 1 I <M ' 



19.38 

19. iB 
(9,38 
19.17 
19.17 

19.37 
19,27 
19.35 

^9*13: 
19,25 

19,33 

19,33 

19.33 

19. 33 

19' 21 

19.10 

E 9, 10 
19, 10 
19, 18 
19, 18; 

19. ]8 

19,17 
19.17 
19.17 
19.17 

9,15 
19.13 

19*15 
19. 13 

19, 11 

19' '3 

9, 12 
19* 10 
19.1 
19, 10 

19.08 

19, 10 

19.08 

r9.o7 

19,08 

19.0 

19.05 

19,07 

19.05 

19.03 

19,05 
19.03 
1 9. 02 
19.03 
9,03 

1 9. 00 
9,01 
J9. 00 
1 8. 98 
1 9. 00 

18,97 

18. 98 
18.97 
18.97 
(9-9 



38, 93 

28,93 
28. 92 

2R.90 
38. 90 

28. 90 
28.90 
28,87 
28.85 
28.87 

38.85 

28.85 
38,82 
,28. 83 
38,82 

38. 80 

28, 80I 
28, 80 
38, 77 
38.77 
38.77 
t8,75 
a8-75 
18.75 
38,7s 

38. 73 

38.70 
18.71 
28, 70 
18.67 

38, 70 
38.67 
28,65 
28.67 
28.65 

28, 62. 

28,65 
28. 63 
38.60 

38.62 

28.60 
28. 57 
28.60 
28.57 
38.55 

28,57 
28.55 
28, 53 

28.55 

28, 52 

38. 50 

18* 51 
28. 50 

18.47 
28. 50 

28.4^ 
38,47 

18. 4«: 
^8,45 
18,45 




30-1451 



3CI50 
16:49 

12^8 

446 



56 

52 

4S 

3^-44 



40 

3^ 
31 
28 

38.34 



35 
1634 

'133 

832 

3* 



3^- 4 



38. o 

56 

51 

48 
37*44 

40 

3^ 

31 

38 

37^34|2l 
20 



30 
16 

13 

8 
37- 4 



, o 
56 

51 
48 
36-44 
4c 

3 
3 
38 

^6,34 



r> IO' 



ed M^e| .too^lD lo- | v%>rv'nt^ ..v.' I ^ ro^^l ">■ I q'f^ic> vrrnj^'^^^Tfi, |D.ioVln, iq^ | S livery -sine D.ioo 



■a i/figret:^, or 5 H o u r b 



^y 



30 
l( 
13 

4 
© 



U 




14445* 
14614* 

14602. 
14891. 

14980^ 
1 5068. 



569. 



15508. 



H3^ 



33' *^ 9- 



15770- 
15856. 
'|943* 
t P030> 

16116. 
16202. 
16288. 
1 63 74. 
16459* 



9^9,45785.96 
9.458711 00 

9.45959.86 
9* 46046. 54 
9.4613VOS 



^5 33- 



S^^- 



|6U5- 
i6D;fO. 
16715. 

laaoo. 
16885. 



9.46219.^9 
9*46305.54 
539-46591.55 

9-4^477-34 

9. 46562. 98 

44 9. 4^^648. 44 

4 9-4^731-74 
9. 46818. 86 

9. 4690V 81 
9^46988. 59 



+ 6? 



J29. 
169. 



34- ^<? 9- 



19 3^9- 



4<»34 40f 



^7390- 
[7474. 

7557- 
7^^ 

1772V 



35* 



17807. 
[7Bf)o. 

'797^* 
18055. 

i8n7- 

18219, 
le^or. 

18465. 

«8546- 



^0135.^9^ 



18628^ 
18709. 

18790. 
18871. 
18951. 



li 



^45348.0 

9.45436.00 

9 45 5*3' 7*^ 
9.45611.34 

9- 4 SM' 74 



9 47073*^1 

9. 47 '17' 65 

93 9**7*41-9^ 
05 9. 47326. 04 

9. 474^9- 99 

9 47493-77 

.W9*47>77v'^8 
9*476f>o. 84 

9*47744' la 
9.47827.2; 



9. 479 J 0.2* 

9- 47993' o 
4»075-64 

9-4^158* 12 

9 48240. 44 



9' 48322. 60 
L)^ 48404. 60 
9* 4848^- 44 
9*48568. 12 
659.48649.65 



4873 I. OJ 

(>* 488 1 3. 23 
9 4^893. 29 
209^ 48974.20 
9C 9-490U' ^f 
54 9' 49 13 Sf 4 
999 49i'v99 
1 9^ 49296. 28 

[9 493 ?'*•+* 
9.49456,41 

; 9. 49536. 24 



D<#uble sifi« 



0-84754. 
o. 84666. 

0.84579. 

Q. 84491. 

o. 84404. 



o. 843 ! 7* 
o. 84230. 

0,84143. 

o. 84056. 
o. 83969* 



o, 83883. 

0.83797. 

o. 8371s. 
0.83625. 

o.83S4«^- 



0-83454* 
o* 83369. 

0-83284* 

0^83199. 

O* 83 I [ 4. 



*t 



o. 83029. 
^o. 82945- 
o^8aS6i. 
o. 81776. 
o. 82693. 



o. 82609. 
0.82525. 
o. 82442. 
0.83358. 
0.83275. 



o. 82 192. 
o^ 82109. 
o. 82027. 
o. 8rQ44. 
0.81862. 



0.81780. 
o 81698* 
0.81616. 
o. 81534. 

o.8r4|3^ 



o- 8(371. 
o* 8 1 290. 
o. 8 [ 209^ 

0.81 138. 
o. 81048. 



o- 80967. 
o. 80887. 
o. 80806. 
o. 80726. 
o. 80646* 
0.80566* 



^3 
6 

16 

88 

79 

99; 

35 

88 

40 
40 

& 

II 
98 
77 
71 
80 

2i 

4f 

OJ 

7^ 
58 

S9 
76 



Cf>«e£.iat 



49. 
149. 
149. 

148* 
148. 

.48- 
147. 

f47- 

«47^ 
(46. 

146. 

146. 
145. 
(45. 
145- 
145. 
144, 

144' 
144. 

«4J' 

'43 
'43' 

'43 

[42. 

142' 

^42. 

141. 

41. 

HI- 
141, 

140. 
140. 
140- 
139. 

'39- 

n9* 
138. 

138, 

r38, 

138. 

'37^ 
'37- 
V37' 
156. 

136. 

t36. 
My 
'3 5- 
'35' 
ijr 
'34- 
'34- 
134. 

134^ 

'33- 
'33* 
'31- 
'33- 



90 2 

58 
33 



22Z. I 
21.6 
22t. 32 
220. 75 
320* 33 
219.85 
119.37 
218.95 
218. 5Q 
218*05 

217. 60 
217. 1 
216. 70 
316' 27 

15.85 

315*38 

^14-98 
214.5^ 
214. 16 
213.6 

2 1 3. 3 5 
312. 80 
212.3 

in. 95 

2M.55 

211. 10 
310. 70 
210. ^O 

85 
209, 45 

209. 05 
308. 63 
208. 30 

207. 83 
307. 40 
307. 00 
206. 60 
206* 17 
205. 80 
305. 40 

305. oe 
204. 60 

204. 30 
203. 83 
303. 42 
203, 01 

201. 65 

202. 27 

3or. 87 
1 



73 

43 

1 

87 

58 

30 

03 

73 

4 

20 

90 309 

63 

38 

08 

80 

55 

27 

00 

73 
45 
20 

93 

67 
40 

8S 
62 

3^ 
10 

8^ 

5S 
3320 



20 



■47 

. 13 

.73 
00.35 

'99 97 
199.57 



08 

82200 
S7^ 
3^ 
OS 



D.toe^'l D. 10' 



9-99557 

9-99555 

9-99553 
9^99551 

9-99550 



9.99548 

9- 99546 
9-99544 
9.99542 
9.99540 



9^ 99539 
9-99537 
9-99535 
9*9953^ 
9-9953' 



9*99539 
9-995^7 

9-995^5 

9-99524 

9-99523 



9.99520. 
9.995*8 
9.99516 

9.995(4. 
9.99513 



9.99510 

9.99508 

9*99507 
9.99505 
9. 99^03 



9.99501 
9- 99499 
9- 99497 
9.99495,46 
9.9 9493.52 

9- 9949 1. (jH 
9 99489. 64 
9.99487.69 
9.99485.73 
9- 99+8 ? 77 



9* 99481. 8t 
9* 99479- 8 s 

9.99477-88 

9 9947S 9' 
9 99473-93 



g- 9947' 9^ 
9*99469.97 

9- 99467. 9^ 
9.99465.99 

9-994639^ 
9.99461.99 



CosAiie 



o. 39660. 34 

0*39658.52 

o. 39656. 70 
o. 39654. 88 
o. 29653.05 



0.29651* 
o. 29649. 39 
0.29647*55 

0^39645- 7 A 
0*29643*87 



O. 29643. 03 

o. 29640. 17 
o* 29638, 3 1 
o. 39636. 45 

0.29634.59 



o. 29633* 72 
o. 29630. 85 
o, 39628. 97 
o- 29637. 09 
0.39635-31 



o. 29623. 33 
o. 29621.44 
0-29619. 54 
o. 29617,64 
o* 29615. 74 



o. 29613. 84 
o. 3961 f . 93 

O. 29610. O: 

O. 29608. 10 

o. 29606. 1 8 



o. 2 960 4. 26 
o, 29602* ^3 
o. 29600. 40 
o. 29 59S. 46 
o. 39596. 53 



0.29594.58 

o* 29592. 64 

o. 29590. 69 
o* 39588. 73 
o. 29586. 7; 



o. 29584. 81 
0.39582.85 
0.29580^8$ 
:?. 39578, 91 
0.29576.93 



0.39574.95 
0.29573*97 
o. 29570. 98 
0.29568^99 
o* 39566, 99 
o. 39564. 99 



10. 00442.66 
o. 00444. 48 
to. 00446* 30 

1 O- 00448. 1 3 

' 0-00449- 95 



10.00451. 78 
10.00453.61 
10.00455.45 
10-00457.39 
^o. 00459. '3 



10. 00460. 98 
10. D0463. 83 
(0- 00464. 69 
10- 00466, 55 
10-00468. 41 



10*00470. 28 
10.00473. 15 
10.00474.03 
10.00475-91 

tQ« 00477- 79 
10.00479*6 
10 00481. 56 
I o. 00483. 46 
10.00485. 36 
ro. 00487. 26 



so. 00489. 16 
10.00491-07 
10-00493*98 
10* 00494*90 
10*00496.83 



10.00498*7 
10. 00500. 67 
ro 00503. 60 
10. 00504. 54 
1 o. 00506. 48 



10. 00508- 43 
10.00510. 36 
10. 00513. 31 
10*00514,37 
o. 00516. 33 



10.00518. 19 
o. 00520. 15 
10*00533. 13 
10.00524*09! 
10. 00526*07 



0*00528.05 
(Q. 00530. 03 
io. 00532. 02 
so. 00534. 01 

10. 00536. Of 

JO. 00538.01 



Dcju blc^co&i ne | Sctiyu |d. i o^ 



30$ 
.1 03 

3-03 
3-05 
3-05 

3- o 

3-07 

3-0/ 

3*07 

3.08 

J. 08 

3- 

3- 

3* 

3- 

3 

3- 

3* 

3- 

3- 

3' 

3* 

3- 

3' 

3* 

3- 

3- 

3. 20 

3. ao 

3*20; 



3- S3 
3**5 
3**7 
3-^7 

3-*7 



«7 
38 

28 

30 

30 
30 

3* 

33 
33 



1*2: 

t27. 



4,50 

4*47 
4* SO 
4 52 

4-50 
4^ S^ 

4*55 
4-SS 
4-55 
4-57 
4v57 

4-57 
4.60 
4-60 
4-60 
4<6s 
4*62 
4.65 
4*65 
4- 05 
4^67 

4. 67 

4-70 

4,70 

4* 70 



7' 



7* 
75 
75 
75 
7S 
77 
77 
So 
80 
80 



»ol5 

ti 

11 



26., 



52U11 
4841, 






16.^ 



s«}I 



12 



26' 



ii! 



4*90 

4*9* 
4-9«j 
4« 
4-« 

4 95 

4^97 
4-97 
5.fx) 
5*00 



%^i 



9. IS" 



t? I Degrees^ or 11 Houn. 



Ciiiiftg t Do i^ble -Citrine) Sgcant | l> ioo^^| 0,10*^ | Sioe | 



81 J>cgrces, or 5 Hours* 



r>t]ubte,'$iji 



CfH^CJint 



|l>.te<>''l 



n to 



2; 



4-82 
4.85 

4^85 

4 85 

4*85 

4-87 
4.90 

4-W *^ 



4C(*4» 



tC 



C. T. XVI. 



Logarhlimic Versed -sines, Coversei 




Cl T 



34* 



itaj. 



M 



i* 



* Crtvei-eU-lfiit 



14. 20 



56 



6 Degrees, or o Hours. 

Vev5ed^;me ] D. >oc"| P. io*|CciYersed-Mne|D . 1 oo^j P. io 



7- 7^865. Q3 

?• 74343* 80 
7.74583* 19 

y.748ti-9it 



7-75059.99 

7.75397,43 
7'7SI34* *9 
7v7S770*li 

7* 76005.80 



D. iD0"i D. 10 



401. W601* 80 
4OO.08I600* 12 



. 76340, 64 
76474. 85 
76708. 43 

. 7694 u 38 



77405^ 4 » 
77^3^ 49 
77866.96 
78096* 82 

7* 78336,07 



785^4-7^ 
787^^3.76 
7, 79010, ao 
79337.05 
79+63.31 



398 

397 ^ 
396, 78 

395' 7a 
394- 1>3 

i93- S3 
391.48 

391*40 

389.30 
388, %i 
387 
386 

385 
3«4 

3%' 
381,08 

381.08 

380. 07 

379^07 



378,081567. 13 
377,10565*65 



36. 3017,81913.86 

83133.33 

83353.05 

, , 83570.33 

367^81788*04 



56 



■ to 



. 79688 
.79914 

» 80138. 55 
. 80363,46 

^80^85*80 



7. 80808. 56 
7.81030*7; 
7.81353.37 

7*81473-43 
7.81693,9 



k 83005.33 
.83331*85 

^Sj 4.^7- 94 
.83653,49 
-8^868, 5 J 



7.84083.91^ 
84396,95 

7.84510*37 
84713 -a 

7.849311^ 



8.5147,51 

7, 85358, 8v 
85569*68 
85779,99 
85989. 8 



10 
iS 



86199 

86407 

7,86616 

7, 86833, 97 
87031*36 
7. 87138.06 



598,47 

596* 83 

595- 17 

593' 57 
591.93 

590.30 

583* 7* 
587. 10 

585, 53 

583-95 

583.3^ 

580-83 

579- =»S 

577- 7^ 
576.17 

574-65 

S73->a 
571.62 

570. 10 

568, 60 



96 De 



Suver:tLHl-siii« 



9*9530^. 18 
9.95191.15 

9,95177,11 
9.95163,07 
9.95149.0^ 



9*95134. 

9.95110, 
9, 95106. 

9-9509"' 
9^95078, 



376. 10 

375- <3 
374- f 7 
373* '^ 
37*- ^3 
371.27 

370.31 

3^9- 37 
368, 63 

367* 4** 
j66* 57 

365. 63 
364, 70 
^63. 78 
163,87 

161.97 

361.05 
360, 15 
!59*** 

158.37 
357-47 



-uVfV'.eiU^mrlLi. toe" 



564. * 3 

563. 70 
561.15 

559*77 
55^-3 5, 
SS6,90| 

S5S'47 

554-05 
551.65 
551.33 
549-85 

548.42 

547-05 

545-6; 

544- 30 
543.95 

54>-S7 
540.31 

538-87 

537-55 
536,30 



356.60534-90 

*55-7^ 

354-83 

353*97 
353' "o 

3^1,1^ 
^51.3^ 
^50-52 
349,68 
348. 83 

547-9*^ 

347*15 
346- 33 

345- 4& 
U4'67 



533-55 
531.33 

5119*65 

528*35 

5*7^07 

535 

5^4 

5^3 

521. 

530, 

5^9-4? 
518* 33 
517.00 



7/ 

,35 

■97 
.73 



D lo' 



9.95064*67 
9*95050.59 
9,95036*53 

9,95033*43 
9.95008*35 



94994- 
94980. 



9,94966,07 
9*94951.96 
9,94937,86 



9- 949^3 ■ 75 
9. 94909. 63 
9.94895.5 
9.9488?, 39 
Q. 94867. 16 



9' 94853-^3 
9, 94838* 99 
9* 94814, 86 
9.94810,71 
9* 94796* 5*^ 



9478^' 4" 
94768-35 
9.94754*09 
9. 94739. 93 
9. 947^ S- 76 



9- 947 ^i- 59 
9.94697*41 
9.94683.33 
1). 94669, 04 
9^94654. B() 



9. 94640. 66 
9* 94636* 46 
9.94613. 36 
9, 94598. 06 
9*94583.85 



9.94569.^3 
9.94555.41 
9-9454'' 19 
9.94536.96 
9^94511.73 



94498* 50 
94484^ *C> 
94470.0 J 

94455-77 
94441- 5r 



9* 94398- 73 
9* 94384* 46 
9.94370.19 

9- 94355' 9 ^ 



D.LOO 



35.0 



43-38 

2J. +0 
13.42 

i3-4» 
23. 4a 
*3'4? 
*3-43 
43 
4J 
47 



4 

47 

4B 

50 
48 

Sa 
$0 
$* 

S3 
5? 
S.< 
55 
.55 

57 
5S 

58 

58 



reesi 



[ SjTCrs ttUiine }D.iao^'| D. le' |Sutov er8eil-fto.|D too'j D lo' 

or 6 Hours, 



D. ta' 



35' 
35' 
35' 
35- 
35- 
iS- 

a- 

35- 
35- 

35' 



60 

60 
23.62 
23. 62 

*3-63 
23.63 

43. 6j 

23. 6j 



»3' 
»3- 
*3- 
»3- 
»3- 
»3- 

*3- 
33. 
»3' 
*3' 

»3- 
»3- 

91. 



67 

67 
67 
67 

68 

70 
7« 
7035 



35 

iS 
35 

35 
35 

35 

35' 
35-37 

35-30 

!35-30 
iS-30 
35- 3* 
3 5' 3a 

35-35 
35 3» 
15-37 
35-37 
35-37 
6035.40 
35 
35 
35 
35 

35 



10,399^3* 88 
10.39983.13 
10*19981* 
[ 0.19981. 
10.19981.11 



to. 39980. 55 
to. 39979. 8^ 
10.19979.10 

10,19978.53 
10.19977*85 



35-45 

35-47 
35-45 
35^5^ 



35- 

35- 
^5- 



7^35' 



^3-7335-60 

^3-7735-65 

,^3- 75 35* 63 

v-944^7-^6 ^ ^ 

9.9441300*3 ?735;J5 

35-^7 
^5*67 

n-70 



78 

79 
13. 78 
33, 8g 



D,t4^o' 



D 19" 



io. 19977* 17 

to. 19976. 49 
10.19975*80 

to. 19975. '^ 

10*39974.43 



10,19973*741 
10.19973*05 

10.19972.36 
10. 39971* 66 
t o* 19970* 97 



to, 19970* 37 
10.39969* 57 
10.19966*87 
to. 29968. 17 
iO, 19967.46 



10, 19966. 75 
10*19966.04 
10^19965.33 
to. 29964. 63 
10, 39963.91 



10.39963. 19 
10.39963.47 
[0^19961. 75 
10. 39961,03 

to. 39960.31 



10,19959. 5B 
10,19958.85 
iO. 39958. 13 

to* 39957. 39 
10* 39956, 66 



10* 19955.91 
10.39955.19 
10.39954.45 
10*39953.71 

10.39953.97 



10. 39951. 33 

10-39951,48 
io, 39950. 73 
10.19949.98 
10. 39<^49*33 



10.39948.47 
JO, 19947* 7^ 
to- 19946, 96 
fo- 39946. 10 
to. 19945*44 



10. 19944,68 
to* 19943* 9) 
10^ 39943. t ; 

to, 39943. 3 S! 
10. 39941, 6t 

10.3994a. 84 



Verted -iiiic 



i73lJcgrecs, or n Hours 



83 l>cgrccSj^ or 5 Houn. 



QO' I D, (O 



. 10 

. 13 

. 10 

. 13 
p t3 

' II 
^'3 

^ 13 

■^3 
-^3 

'3 
t5 

1 
I 
^5 

IS 

^7 
17 

t7 

18 
18 

18 
18 
18 
18 

10 

10 
10 
10 
10 
11 

31 
13 
33 
13 

^3 

13 

^3 
33 

11 
15 

^3 

as 

a; 

17 

*7 
37 
17 
iS 

= 7 
38 
18 
18 



1.65 

1*67 
t.65 

1.67 

1.67 
1.6; 
1.70 
1.67 

I. 70 
I. 70 

1*70 



i,7i 
I* 73 



71 



t 
t 

I 

1.73 

1.75 

75 
75 
77 
77 

77 

77 

77 

7 
1,80 

1.80 
r. So 
t* So 
t.8o 
r.83 

81 

81 
8> 

81 
85 
83 

1.85 
1.85 
n8; 

k8^ 
1.87 
t*87 
t.87 
1-90 

I 87 
1.9^ 
1,90 
t.96 
tqo 
T.93 
I. 90 
t.91 
1, 93 
I. 93 



Versvii-M !« DlOO 



to, 04317. 69 
1 o, 04319. 06 
to. 04340. 43 

10-04351*80 
10,04363, 16 



10.04374^ 

to. 04385. 

10.04397*13 
10*04408, 58 

10*04419.93 

10.04431*37 
10.04441,61 

10. 04453. 95 
10*04465*18 
10* 04476* 6t 



Od" D*io' 



10.04467. 94 
to. 04499* ^6 
10*04510. 58 
to, 04511* 90 
10.04533. * 



18*95 
18.95 
18.95 

18*93 

t8*93 
18.93 
18*93 
18*93 
r8. 93 
1 8. 90 
(8.9038*35 
i8*9o;i8*35 



10.04544,53 
10.04555*83 
10.04567* 14 
10*04578,74 
10. 04589. 73 



to. 04601.03 
lO' 04611.33 
to. 04613. 60 

10.04634. 89 
to- 04646. I 



to. 04657, 45 
ro* 04668* 7s 
I O* 04679, 99 
to. 04691. 16 
O. 04703. 53 



10.04713+ 7B 
10.04735.04 
10.04736. 19 

* 04747. 
10.04758.79 



10,04770*04 

0.04781,38 
r 0*04793. 51 

o. 04 803 • 7 5 
10.04814*98 



10.04816. It 
(0. 04837, 4^^ 
io^ 04848. 65 
to. 04859. 87 
to 04871. oS 



10,04882*30 
10.04893. JO 
10.04904, 71 
10*04915.91 
to. 04917. 1 1 

10- 04938. 30 
to. 04949, 40 
to* 04960.. 68 
10. 04971.87 
fo. 04985. 05 
TO. 04994. ij 



Siicoversea.l^n O.iOO 



18. 88 

18.88 
18.88 
J 8. 87 
18*87 
18.87 
18*87 
18*85 

18.84 
18-85 



■3^ 



,78^18 



■77 



35- 



35- U' 



18. 7038,05 



Hi 



33* 



13 M 



?3^ 4,1 



33' 



|3, 



tl. 



P, I Q' I Su tf e r*< U - f i n* { D 1 qq^^ j D^ i^ 



no CT.XVI. 



6 



to ^9* 

131 

a9 



»9, 40 

44 
46 

56 



3Q|3 

33 

34 



3 



4^ 
4^ 
43 
44 

4^ 
46 

47 
4^ 
49 



m 



4 

6 

13 
16 



14 
28 



28*409 

449 
4B9 

569 



39. 



4^ 

13 
16 



30 



34 

3* 



o 

4 

8 

12 

16 



30.30 
«4 

36 



40 30. 40 



449 
46 

5? 



569 



31. 



9- 
9- 
9 
129 
169 



P3' 
53 

O0J13, 



.30 

a4 

28 

3a 
3^^ 



3I' 



logarithm ic Sines» Doublc-Mttes, &c. 

7 Degrees, or q Hour*/ 



Sm* J rtouble-s no I Oweotat^ |D. iqp' | D- *o^ | Cofciat | Doatae^KKincj^ &ec«at [D.4W ] Dip 



CoiiiiL' n*iuhlc-cotine Secant 




08692- 
08794. 
08897. 
08999- 



09 1 00 
09302* 

09404- 
0950; 



82 

37 
67 
74 

56 



09606- 
09706* 
09806- 
09906. 

0006. 



'St9' 
03 [9 
169 



0599, 
0697* 
0795. 
0892. 
0990- 



09 



1087* 
[184. 
1380. 
'377- 



1569. 
166^. 
1 76 1. 
1856* 
1951. 



3046. 
XT41. 

2136. 
1330. 

2518. 

26l2i 

2706. 
2799. 
2892- 

298^. 
3078. 
3170, 
3262. 

335^ 



88 
67 

34 
6] 

77 



3447- 
3538^ 

3^30- 

373r, 

3813- 

3903- 

399+' 
4085. 

4'7^ 
4365. 

43^0 



Sifie 



38693 
3879s 
38897 
39000 
39103 



39303 

393<5 5 
39406 

39><37 
39608 



39709 
39809 
39909 
40009 
40109 



40702 
40800 
40898 
40995 
41093 



4^90 
4(287 

4*363 
41480 

4^7^ 
41673 
41768 
41864. 
41959 

4gog4 



43149 

42244 

4*139 
41433 
43;27; 
4362J 

+1715 
42S09 

42903 

42«i95 



41ofi8 
43181 
43^73 
433^^ 
434 (J 8 



[9- 43550 
43641 

43733 
43814, 

4X9 '5 



44006 
44097 
44188 
44378 
44368 
444^8 



45 

2J 

73 
oc 

03- 
83 

37" 
«>7, 
74 



Doublets jne 



0.91410- 
0-91307. 

0'9120f> 

o. 91 103. 
0-91000* 



^7 Degrees, or 6 Hotirs, 



D. le 



0* 9C899- 

C 90797. 

o. 90696* 

0.90595- 

o. 90494- 



^•9^393' 
o- 90293. 
o 90193 
o- 90093, 
Q 89993. 



o- 89894. 
0.8979;- 
o* 89696. 
o- 89597, 

o- 89499- 



o. 89400- 
o. 89302. 
o- 89204. 
o- 89107* 
0-89009. 



o. H8912. 

0.88815, 

o, 88719- 

O- 88^22, 

0-88^36- 



o- 88430* 
o- 88^34. 

0-88238. 
0*88143. 

o. 88048- 



J3 

1h 
3; 
oc 

9T; 

6.! 
3- 

ffi 

8 = : 
4^1 
3^1 
4'^ 

b 

43 

^7 
54 

04 

7^ 

7 

8S 

28 

90 

74 
8c 

oR 

h 
38 

7S 

12 



0,871^53. 
0-87858. 

o. 87763, 
o. 87669- 

0.87575. 



o- 87481. 

O.B7387. 

o. 87394- 
o- 87200. 
o. 87107- 



o* 87014- 
o- 86921* 

0-86819- 
0-86737. 

o. 86644- 



0-865^3- 

Op 8646 I . 

O- 86^69. 

0-86278- 
0.86187. 



o» 86096, 
o. S6005- 
o- 859 r4. 
0.85624- 

0-85734^ 
0.85644- 



C<:rsecjint 



71.37 

70-87 

70-45 
70.03 
69-65 

69.3; 

68. 8^ 
68- 4\ 
68. o^ 
67.65 

67. 2 
66-85 
66. 46 

66. 08 

63- 3» 
64,9^ 

64.5: 

64, ]; 



63-80345* 70 

63.42 

63.0 



63,67 
62. 30 
61. 93 

6(-57 
61.30 
60. 8i 
60- 47 
60* 12 

59' 7; 
59-38 
59' 03 
58. 68 
58" 33 
57.98 
57-62 
57- aS 
56-93 
56.58 
56-33 
55.90 

55-57 
55.23 
54-87 

54' 5; 
54- 3C 
53.88 

53- 53 
53.23 

53.88 

5^-55 

53- 32 

51.90 
51,58 

5f«? 
50- 03 

50,60 



49^97 



D, 100' 



D. 10' 



356*90 
156,30 

355-67 

*S5' 07 
»>4'7* 
353-87 
253,-5 

352- 67 

353- 05 
151.47 
350*90 
150-37 

349' 7^ 
249- 12 

.48 

247 

347-40 
246, 81 
346-25 



55 
97 



245-12 

^44*57 

244- 00 

a43-45 
243, 90 

343.35 
241*80 
341,25 
240- 70 

340- 1 7 

339. 62 

339.37 

^38-55 
338-02 

^37- so 

*3*>' 97 

236- 43 
235-91 
335.40 
^34-87 

^34' 35 
*33 85 

133-35 

333. 82 

232-30 
23 1 - 83 

*3'"30 
230. iB3 
230- 30 
229. 83 
319* 32 
238.82 
22S-33 
337,85 

;^^7*37 
326. 87 
236* 40 
315.90 



50.30335 45 



334. 95 



D-io" 



l^r.ic 



9,99675 

99^73 

99671 

99670 
9966 S 

99^i^7 
99665 
99664 
99662 
99660 



99659 
99^57 
99656 
99654 
9965 



99651 
99649 
99648 
99646 
99644 



99643 
99641 
99640 
99638 
99636 



99635 
99t'33 
99631 
99630 
99628 



99636 

99635 
99623 
9962 1 
99620 



996 i ij 
99616 
99615 

99613 
9961 1 



99610 

99608 
99606 
99604 
99603 



99^'Oi 
99599 
99598 
99596 

99594 



99593 
99591 
99589 
99587 
99^85 



99584 
99583 
99580 
99578 
99577 
99575 



3 

7^ 
'9 
59 

99 

3S 

77 
16 

55 

67 
04 
41 
77 

13 
48 

83 
18 

5^ 



04 

34 

63 
92 

2 



4n 

77 
04 

3^ 

84 
n 

3^ 
61 
8^ 



Cptinc 



Di3ubLe-ime 



29778.07 

39776.52 

^9774-^ 

»9773'4^ 
*977»'84 



29770.37 
29 7 68* 7c 
39767- 13 
39765-54 
^9763-9^ 



2976a* 37 
39760, 78 
39759. ^9 
^9757-59 

=^9755' 99 



29754' 3^ 
-975^-77 
19751-16 

39749-55 
39747-93 



29746*30 
39744-67 

39743.04 
29741-41 

39739- 77 



39738 13 
39736.48 

39734.83 
39733- 18 
3973'- S3 



29739. S6 
39728, 19 
29726, 53 
39724-85 

39733- '7 



29721 49 
39719*81 

39718. 13 
29716*43 

39 7 '4- 74 



397'3'04 
29711-33 
29709- 63 
39707-93 

39706,31 



29704, 49 
39702. 77 
39701- 04 
29699* 31 
39697- 58 



39695.84 
29694. 10 
29692. 36 
39690, 6 
39688. 86 



39687* 1 1 
29685-35 
29683- t9 
39681.82 
39680,05 
39 678*28 



Co-sciniiL 



o. 00334 
o- 003^6. 
0,00326 
o- 00339 
0'0O33' 



o- 00333 
0.00334 
0-0033^ 



0.00 



jj/ 



o- 00339 



o- 00343. 
o. 00343 

0,00343 

o- 00345 

0-00347 



0.00348 
0-00350 
o. 00351 
o. 003 53 
Q- 003 55 



o- 003 56 
0.00358 
o- 00359 
0-00361 
o- 00363 



o- 00364 
o, 00366 
o. 00368 
o- 00369 
0^00371 



0-00373 
o- 00374 
0*00376 
0.00378 
o- 003 79 



o. C0381 
o- 00383 
o- OC384 
o. 00386 
0-00388 



o* 00389 
o. OOJ9 1 
o- 00393 

o. 00395 
o- 00396 



0.00398 
o- 00400 
o< 0040 1 
0*00403 
o. 00405 



0-00407 
o. 00408 

0-00410 

O- 004 I 2 

Q-OQ4T4 



0,00415 
0.00417 
0*00419 
Q* 00421 

o* 00433 
o. 05434 



63 

33 
81 

41 
o 

6 

84 
45 

£2 

7^ 

33 
96 

59 
£3 

87 
53 

III 
48 



96 
66 

37' 
08 

15 
5^ 

33 
96 
69 
43 



»6 
89 
64 
39 

65 
41 
18 

95 

73 



:^ecdnt Ip.ioo^^ 



D iPO^iP. ID 



n 



B. i^J 



C^titifl |Double-cfTTTne| ^gcanr 



or II HouiT. 



1 72 D egrees, 
82 Dejrrces, or 5 Hours, 



^m 



^B^mmmmmm^mmm 



j''34 




29-2421 



39* 



39, 



38. 34 



mm 



C. T. XVT. 



Logarithmic Verscd-smes, Coversed*s5nes, 




I If 



C T 



7 Uegrces, or o iiours. 



Vcrrej-tinc | D roa [ P. 10* | Covcrs<:d>!.ine[DToo^'| iQ*| Siivented-sme |d.ioo' | D 



do Z*}* 10 



r 



u 



Cf»vers<d*5ifie U. ioo' 



7.87338. 
7' ^7444- 

7.87855. 

7* 88060. 



7. 88264. 
7, 88468, 

7* 8867!- 
7*88874- 
7.89077* 



7-89*79' 
7. 89480. 
7.89681. 
7. 8988a. 
7. 90083, 



06 
361 
17 
^^ 
13 
69 
56 
96 

S7 
3a 

38 
78 
Bi 

^l 
4S 



7.90183. 
7. 904S1* 
7* 90680* 
7.90878. 
7* 910761 



7.91473. 
7,91470, 
7,91666, 
7.9186a. 
7*93058. 



7-9**;3* 

7* 9*44^' 
7. 9^643. 
7.93836. 
7. 9^039. 



7,93333. 

7.93415* 

7.93607. 

7.93799, 

7^Q1Q^Q- 



7.94181. 

7*9+37"' 
7.9456U 

7^94751* 
7. 94940- 



7.9J138. 

7-^5317- 
7.95505. 
7.95695. 

7-95879* 



13 
30 

oa 

»9 
10 

76 

^^ 
84 

86 

44 

S8 

^7 

5^ 
36 

25 
7< 
^3 

34 
or 

10 

50 

07 

£J 
98 
33 

76 

88 



7- 96066. 

7,963^3. 
7*96438. 
7. 96634* 
7> 96809. 



59 
90 

80 

3 
4* 



96994. 
9717B. 
97362. 
97S4S* 
977'9> 



7-97911, 

7* 98094* 
7,98376* 

7.98457- 
7*98639. 
7,98819. 



Su ver$cJ-sii]£ 



343 
343 
34a 
341 
340. 

339 
339 

33« 
337 
33^' 
33S 
335 
334 
333 
33^ 
331 
33J 

33O' 
339 

'338 

138 

3*7 
336 

335 
325 
324 

3*3 
3*3 
323 

31' 
310. 

33Q. 
319 

3t8 

3t8 

3'7 

3'5 
3^S 
3H 
313 
3'3 
313 
311 
3H 



510. 

3^9 
309 

308 

307 
307 
306, 

30s 
3^S 
304, 

303 

303 
303 
301 



D. loti" 



S'5-75 
514- S* 

513.33 
513.07 
510.90 

509,67 
508* 50 
507.37 

506* 13- 

504-9^ 

S^3-75 
503, 57 
501. 4i 
500, 35 
499. 10 

497^95 
496, 80 
495^67 

494* 5^ 
493.40 

49a. 30 
49U15 
490.05 

488.9s 
4S7-85 

486. 7a 
485.65 
4«4. 57 

483-47 
483.40 

481.30 
^o. 37 

479-^7 
478.1; 

477-^7 
476.02 

474* 97 
473.9^ 

47*' 90 
47^-87 

470-85 
469. 83 
468.77 
467,80 
466. 77 

4^^5-77 
464. 7 5 

463-77 
463.77 
461. 80 

460. 80 
459-8Z 

458.85 
4>7^87 

456.90 

455-95 
454-97 
454-03 

453*07 

453. M 



848. 



D. 10' 



97 Degrees, or 6 Hours. 



Savct scU-sine D.ioo D,io 



943 SS 

9434 J 
94337 

943^3 
94298 



9-94*84 
9. 94370. 

9-94255 
9.94341, 

9-94** 7 

9*94^1* 
9.94198. 

9-94184^ 
9,94169, 

9-94155- 



6^3-80 

^1*3^82 
33.8^ 
33.83 

23.85 
23* S3 
*3- B5 
23- 87 
^ 87 

87' 
88 



^3^ 
33, 



*3- 



*3 



*3 



94141 
94136 
94ti5 
94098 
94083 



9. 94069. 
9.94055. 

9-94040- 
9-94036, 

9.94013. 



01 



9' 93997 
9, 93983, 

9. 93968, 

9-93954- 
9* 93940- 



9.93935, 
9. 9391 1, 
9.93896, 
9, 93883, 
9^93868 



63 
34 

8. 

4S 
_05 

65 

34 

83 

43 

.00 



9-93853 
9.93839 

9.93834 
9. 93810 

9-93795 



93781, 

93766- 

9375*- 

9373S 
93733. 



9,93709 
9. 93694 
9* 93680 
9.93665 



9.9365 



9- 93636 
9.93632 
9.93607 

9*93593 
9.9357^ 



93 564- 
93549 
93 S3 5- 
935m 
93506, 

9349 



Covcried*tiiK D l&o'^ 



[-88 
90 

92 

9" 

92 

93 
93 
93 



16 
86 

S5 

91 

59 
36 

93 

l.;3 

85 »3- 

—^33. 

^^33. 
76^3- 

38 ^3- 

^ 23 

*3 

33.97 
33.98 
34. 00 
34. 00 
14.00 

34 02 

34.03 

34. 02 

c>3 

05 

OS 
05 



•9 



98 



34. 
24* 



34, 



34. 

.*4- 
24, 



57 
14 

I7 
83 

39, 

ri>4- 
J- 24, 

l> 

*4' 

* 34. i 
1 24* I 

' a4* 17 
-if 34. 18 

64 *♦•»*' 

^34- 33 
t t 



07 
07 
08 

to 
10 

10 
12 

13 
12 
<3 
13 



35-70 
35-70 

3S' 

35- 7S 
35-7* 

35-77 
3 5-75 
35*77 
35-80 
35.80 

35.80 
35.83 

35*82 
35^83 
35*85 

35-87 
35 87 

35*87 
35-90 
3S*90 
35-90 
35*9* 
3 5^95 
35-9* 
35-97 

35-95 

35-97 
36, 00 
36.00 
36^00 

36* 03 
36,02 
36, 02 
36.05 
36.07 

36.07 
36.07 

36. 10 
36^ 10 

36, 10 

36. 

36^ 



36.15 
36.15 
36.17 

36.17 
36 17 

36. 30 
36.30 
36,33 

36**5 

36. 32 
36.35 
36. 37 
36.37 
36,37 

36- 30 

36.30 
36. 33 

36-3* 



D. iQ- 



O. 39933. 02 
^o. 39933. 33 

0.29931.43 

o. 39930. 64 
o. 2.9929. 84 



0.29929.04 
o. 3993S. 24 
:o. 39937, 44 
o. 29936- 63 
0-39925*83 



o. 39935.03 

O. 29934. 2 1 

o. 39933. 39 
:0. 29933, 58 
o. 39931, 76 



u cu V r i'sc a -5 J II . D, 1 00 



o. 29940. 84 
0.39940.0} 
0.39939. 39 
0.39938. 51 
0-^9937,73 



ro. 39936* 95 
o. 29936. 17 

o-S993S*39 
o. 39934* 60 
0^29933* 8 r 



o. 39920.95 
o. 39920. 13 
o. 39919 3C 
0,39918,48 
0.39917.66 



o. 39916. 83 
o. 39916,00 

39915.17 
0,29914.34 
0.39913. 50 



10.39913.67 
o, 299 1 1 . 83 
0,39910.99 
o. 29910. 15 
o, 39909. 30 



o, 39908. 46 
0-39907.61 
0,39906. 76 
0.29905.91 

Q. 39905. 06 



o. 39904. 30 

0-39903.34 

o. 29903, 49 
o. 3990 1 . 63 
o. 29900, 76 



o. 29899. 90 
o. 39899. 03 

Q. 29S9B. 17 

0-39897,30 
o, ^9896^42 



0.29895.55 

o. 39894, 68 
0.29893*80 
o. 39893. 93 
0.39892-04 
39891* 16 



Vi;rse»J-sine 



3B 

3*^ 
3^ 
3^ 
30 

30 
30 

3 

32 

32 

3* 
33 

32 

33 
33 

33 
33 
3S 

33 
35 

35 
37 
35 

371 
35; 
37' 
38; 
37 

H 
38 

38 
38 

40 

38 

40 
40 
40 
42 
40 

4* 

4* 

4* 

4 

43 

43 

4* 

4 

45 

4 

45 

43 

4 

4 

4S 

4 

45 

47 

47 

47 



D.K 



l€i' (Siicc»vcr4cd-smjD.lOff"j D. lo 



93 

95 

95 
95 
9S 

95 

95 
97 
97 
97 

97 
00 

97 
00 
00 

00 
00 
02 
00 
02 

03 

05 

03 

OS 

03 

OS 

07 

05 
05 

07 

07 

07 
07 
10 
07 
10 
10 

lO 
13 
10 

12 
12 

f-a 
12 
'5 

15 

12 

^> 

17 
*5 

n 

20 

17 

'7 
20 
30 

30 
20 



VcrvciJ'MiiC L>.ic?o l> 



10.04994 
10,05005 

10* 05016 

10.05037 
10. 05038 



,33 
.40 
.58 

74 
9 



10, 05050 
10.05061, 
10, 05D73H 
to. 05083, 
r 0.05094, 



10,05105 
10.05116 
10.05138, 
10.05139. 
TO. 05150. 



10. 05 161 
10. 05173' 
10.05183 
10.05194 
10*05306- 



10,05217, 
10*05338, 
ro, 05339 
10* 05350 
10.05361 



10. 05273 
10.05283 
0.05394 
10-05305 
10.05316, 



10. 05338 
0.05339 
o. 05350 

10, 05361 

IQ. 05^72 



10. 0538f3^ 

JO. 05394' 
10.05405 
to. 05416 
10.05427- 



4^ 
48 
54 
59 
64 



10*05438, 
:o^ 05449. 
lo. 05460. 
rO. 05471. 
10.05483 



10.05493 
10*05504. 
r 0.05 5 1 5. 
10.05526 
10.05537 



15 
88 

9 
94 



p. !0 



10.05548. 

10- 05560 

10.05571 

10.05582 
10-05593, 



10.05604. 
to. 05615. 
10.05636. 
10.05637. 
10.05647- 
10.05658. 



.8. 
18. 



02. 
or 



Socnvtfsei^iji. Dtou' O* »o 



.8*62 37, 
:8.63 27. 
:8-6o 37, 
;8. 62 37. 
iE,6Q2j^ 

^7|t8.6on- 

'^18.6037, 

39,8. c8 37. 

?|r8. 58,27. 
Sl^5>*7- 

88'g-S3 

00 'I S3 
-.8.51 

33,8: 
+3,8. 
J3.8, 
^3 ,fl 

11 

06 
14 

3T 

*9 
3 



32. 



'7^ 
37. 

^7' 
37. 
27 

;**7 
;3*7' 

jc 27^ 

5027. 
5c 27. 
4837. 
4827. 
L4837. 

.J.47'^7' 
(8.4727 

18.47 

8.45 



8,47^7^ 
8.4327 



1 8* 45,37., 
;8*43 27. 



5^8.4o»7< 

18. '40 27. C 
18.3817. < 

18.3817-1 
.8.38,.7. ( 

?B'M7'»7-J 

^?.8.37,»7.1 
o,'8-33»7-! 

oa'8-.33»7-. 
18. 33*7-, 

02 o 



17.; 
27.1 



43*7-* 
4337,1 

4227 < 

4337. ^ 



3^- 



30- 



*9- 



29, 



8-3**7- 
^^8.3327- 
^^ 18*32 37. 



^5 ,8. 



172 Degrees, or II Hours, 



Cnvsrfe4-5ine| D.too^ [ D. to' | Vgricd'^me iDaoo'^l D. lo' jSucQver5cd-51n.iD.totj'' D^ ro* | SiiV4MJ^g4.^ins |n.!oq '[ D. 1 



82 Degrees J or 5 Hours. 



fix C T. XVI. 



Logarithmic Sines, Double-sines, &c. 



cgrccs, or o Hours 



C T 



i^- 



S 3^' *<» 9 



1 5068 



45083 
9 229' i5is6-94 9> 45259. 94 



'9 



56 



i9^ 5^5; 



30 J4- 



3+ 



ao 



3^9 



34- 



49 



569 



;ol3S- 



^$H' 



td: 



Sine I D<Tublc*Mtie I Cf>>ei:jnt | D lo^a ' | D. ig' f Caiioe |poLit>k-Lming | Secant |P,ioq'-[ D^o* 



CosTne lDoiibk''Cf>i nc Sccnul 



«4555> 53)9* 4445^^5^ 
I444> " 

=4534 
146^4 

_>47y 

14B01. 

14891,4819-44994-4^ 

14960 



56 



9*44548*3= 

9' 44^37- 93 
9' 447^7* 35 
9.44816.58 



163 



9- 44905. 62 



^ 5333 
1 5420 

J5pe 



079*4534^-0: 
9.45436.00 

9'4SS=3w 
9,41611.34 

9-45698.74 



15684.96 

j577Q.0O9<4";87^. bo 
15856.86 

«|943^ 
1 0030. 



t6i 16. 
i6soa. 
16288. 

1^^374- 
16459- 



1654^. 
16630- 
167^5. 
r6aoo. 
16885. 



>9 



1 6iy7o* 
t70;4. 
17138. 
1 7233. 
17306. 



17390. 
^7474- 

'7J57- 
17641, 
17724. 



r7So7. 
. J789Q. 

1 805 J. 

_i8tj7. 

1S219* 

18384. 
^8465. 
18546. 



.02 
,23 
-19 



.91J 



j6. 



19033. 

J9193. 
'9^73- 
^93 53- 



9-45785.96 



9.45959.86 
9. 46046* 54 

^>46M3'e>S 



9.46219.39 

9-46305.54 
9- 46391. 53 

9-46477-34 

9^46562.98 



g. 46648* 44 

9^4^73:^7 
9. 46Sfg. 86 
9. 46903. 81 
9. 46988. 59 



9-47073-^1 
9M7*S7-6S 
9-i7M'*9^ 
9* 473^6, 04 

9> 47409- 99 



9* 47493- 7 
9-47577v^^S 
9. 47660. 84 

9*47744' «2 
9-478^7-5^; 



> 479^0. 2* 

9-47993-01 
9.48075-64 
9'48i;8» 12 
9* 4S14O' 44 



9.48322.60 
9» 484'=>4- 60 
9* 484S6. 44 

9-48568. 13 

9. 4S649. 65 



18628 
18709 

'^790 _ . ,^ , 

18871.209 4S974* 20 
18951 



9.48731.0a 

9.48812. ^^ 
9. 43893. 29 



9.49054.95 



549-49135*54 



9^ 49^(5' 99 
9*49296.28 
9- 49376. 4j 
9,49456,41 

9' 4953^' n 



Duubb'Sine 



98 Degrees, or 6 Hours 



85644.47 

85554-^8 
85465.07 
S5375.65 
8^286.42 



85197,38 
85108. 52 
85019. 8^ 

8493 u 36 
8+84>o6 



^4754^93 
84666. 99 

84579.34 
84491.66 
84404. 26 

843I7. 04 

84230. DO 

84U3- '4 
84056. 46 

839^9-95 



81883.6 

83797.46 

83711.47 

83625.66 

83540.02 



83454- 5*^ 
83369. 26 



«^'8^-'* lies 

^i—ri 141.03 



83029. 79 
82945-35 

8386uo^ 
82776.95 
82693. ot 



82609. ^} 
82525.61 
82442- 16 
82358.88 
_82275^7 

83192. 79 
82 109. 99 
82027. 35 
8r944.88 
81S62. 56*37* 



8^780. 40 
8 1 698- 40 
9 16 16. 56 
81534.88 
8r4^3^ 



8r37T.98 
9 r 290. 7 7 
8 T 209. 7 1 
81 128.80 
^1048. 05 



80967, 4/ 
80887.01 
80806. 72 
80736. 58 
80646. 59 
80566. 76 



Dioo' D.JO 



49*65 

149.35 
149.03 

'48' 7^ . 
148.40222 

48. 10122 

147-7^ 

147.48 

^47'^ 
146. 8ti 

146.57 
146^15 
<45-97 
T4S^67 

MS- 37 



224. 47 
124-02 

i^3^ 55 
323.07 

60 

V5 

2S1-67 

221. 22 
220. 7 j 
220 



'45 
M4 
H4-47 
144- 18 
14^-902 

H3' 5^ 

'43- 32 

143-02 

142.732 

[42.43 

142 

141.87 



Co*e«itriE 



140- 73 
140.47 
140. 30 
139.90 
139.63 

^39'3« 

nQ*o8 

m8. 80 

138.55 

138.37 

138-00 

'37^73 

'37-4? 

20 

93 
136.67 
136. 40 
136. 13 
t3 5-8S 
135.62 

M5^35 

134-85 
M4' S® 
^34' 3a 
134. 08 
133-8^ 
t33'57 
L13-3' 



3^ 
8S 
37 
9S 
SO 
05 

7.60 

7''S 
6. 70 

6*27 

5.85 

S 38 

4-98 
4* ?^ 



lO 
65 



3.25 
2.80 



r r 

10 

10 
> 209. 85 
5209.45 

J 209. 05 
I 208. 63 
) 208* 20 
; 207. 83 
? 207. 40 
} 207. 00 
5 106. 60 
;2o6- 17 
)20 5- 80 
J 205. 40 

r 205. OC 

> 204- 60 
\ 204. 20 

i 203. 82 
1 203. 42 
; 203. 02 

> 202- 65 
[203 27 

j2or. 87 

t 201. 47 
i 201. 12 

r200' 72 
r 200. 35 

^99-97 
; 199. 57 



D.I 00" I D. jo» 



bine 



9.99575.28 

9*99^73^50 
9.99571.73 
9.99569.93 
9. 99568.15 



9,99566.35 
9.99564.56 
9. 99562. 76 
9*99560.95 

9* 99559* '5 

9-99557*34 
9.99555-52 

9-99553-70 
9.99551.88 

9.99550.05 



9.99548.23 
9.99546 39 

9-99544-55 
9.Q9542. 7 

9.99540.8 



9.99539.02 
9-99537- '7 
9-99535-3' 
9-99533-45 

9-9953'- 59 



9* 99 5 ^9 w* 
9^99527.85 
9.99525-97 

9.99524.09 
9- 99523.21 



9.99520-33 

9-99S»S^44 
9.99516.54 

9- 99 5 '4* ^'4 
,9.99512.74 



9-995^0^84 
9,99508^93 
9.99507.02 

9^ 99505- 10 

9.99^03. 18 



9.99501-26 
9. 99499' 33 
9-99497-40 

9-99495*4^ 
9.99493.53 



9'994fM- 5^ 
9. 994^9^ 64 
9.99487.69 

9-994S5.73 
9.99483- 7/ 
9. 99481. 81 
9.99479.85 
9. 99477-^3 

9 9947S 9» 

9 9947V 93 



9-9947i-9^ 

9- 994^9- 97 
9.99467.98 
9.99465.99 
9. 99463. 99 
9. 994^^-99 



Double-sinc 



Cosin«r 



0.29678. sB 
o. 29676. 5c 
o. 29674. 72 

0.29672.93 

o. 29671* 1 



0.29669.35 
0.29667. 56 
0.29665. 76 
o. 29663. 95 
o. 2966X. 15 



o. 29660. 34 
0-29658. 52 
o. 29656. 70 
o. 29654. 88 

0^29653-05 



.29651.22 

29649. 39 

.29647.55 

.39645.74 

^9643. 87 



o. 29642- 02 
o, 39640. 17 
0.29638. 31 
o. 29636. 451 
0-29634- 59 



0.29632. 73 
o. 29630. 85 
o. 2962S. 97 
o. 29627. 09 

O. 29625. 2t 



0.29623.33 
0,29621.44 
0.39619. 54 
0.29617.64 

o- 29615. 74 



o. 296 [3. 84 
o. 2961 1. 93 
o. 29610.02 

o. 39608. 10 
o. 29606. 18 



o. 29604, 26 
o. 29602. 33 
o. 29600. 40 
o. 29598. 46 
o. 2g5g6. 5 



o. 39594. 58 
0-29592. 64 
o. 29590. 69 
0.29588. 73 
o. 39586. 77 



o. 39584.81 
0. 29582. 85 
0.29580.88. 
:?. 29578. 9r 
o. 29576. 93 



^9574-95 
29573.97 

39570. 9S 

29568. 99 

29566*99 

29564.99 



CusecAn; D 1 00 1 ^ 1 ^ 



o. 00424. 

0.00426- 

o. 00428. 
o, 00430. 

0.00431. 



. 00433* 
.00435. 
.00437. 
- 00439. 

.00440. 



o. 00442. 
o. 00444- 
o. 00446. 
0. 00448. 
o. 00449. 



0.00451. 

o. 00453. 

0.00455- 

0.00457. 

o. 00459. 



o. 00460- 
o. 00462. 
o. 00464. 
0.00466- 
o. 00468. 



o. 00470. 

0.00473. 
0.00474, 
o. 0047 5. 
o. 00477. 



0.00479. 

0.00481. 
o. 00483. 
0.00485. 

o. 00487. 



o. 00489. 
o. 0049 ' - 
o. 00492. 
o. 00494* 
0.00496. 82 



o. 00498. 
o. 00500. 
0.00502. 
o. 00504. 
o. Q0506. 



o. 00508. 
0.00510. 
0.00512. 
0.00514, 
0.00516. 



0-00518. 
o. 00520- 
0.00522- 

o- 00524. 
0.00526. 



0.00528. 
o- 00530. 
0.00532. 

0.00534. 

o 
o 



00536. 

00538. 



DDublc-costne I Secant iO.ioo' 



446 



24- 



.95 



ft4 



24^ 



». ie" 



Jjt Degrees^ or 1 1 Hours. 



Cailnc tDnuble-i:«5ine| Secant [ D too^^ [ D.io' | Sme [ f>ot>hle-iirte f C<>i«cant 



81 Degrees, or 5 Hours* 



D i<»^ 



T |C j 



tu C.T.XVI. 



Logarithmic Slxieh Double-sinei, kc. ^H 



ITc 




I 

3 

4 






4 
8 

Ifc 



s 

6 
7 

io 
n 

12 

L^ 
14 



0- 



5mc I Dotabk-&ine | Cosccimt 



9 Degree s, or o Hours, 

I D, io<>''| D, IO* I Cotiuc [Oouble^to^ine I Secant [p.ioo'^| D.ia^ 



99 Degrees, or 6 Hours- 



1Double*co«iiu 



9. 19433- M 9- 4953^' ^4 



9.195.1.93 
9. 19C92.+7 
9* 1967 ]« 86 
9,19751.10 



9.49615,93 

9.49695.47 
9-49774*8& 
9>49QS4- 'o 



2C 9. 19830. 19 

»4 9- 19909- 13 



36 



_36 

44 
46 

56 



. 9987-93 
9, 20066, 58 

9. ^01 4 §.09 



16 

n 

IS 

20 

22 

^3 

24 



57- 



4 

!2 
16 



9,aQ2»3*45 
9. 205D1.67 

9. 10379. 74 
9*10457-66 
9. 20^35.45 



9' 49933' '9 

9* 50012. 13 
9. 50090. 93 

9* 50169, 5S 
9. 50248.09; 



9.50326.45 

9. 50404* 66 
9. 50482. 74 
9. 50560. 6(1 
9^50638.45 



9.20613.09 
9- 30690* 59 
9,20767.95 
9« 20845* '^ 
9* 20922. 24 



^7 



27 



37 



V 

33 
34 



. 2C 

a4 

28 

32 

.40 

44 

4B 

4 
S 

13 

l6 



9.»o999. 17 

9.21075.97 
9.21152.63 
9« 21219* M 
9,21305.52 



9.21381.7^ 

9.21457-8 
9.21533.84 
9. z 1 609. 67 
9-2i685v36 



9, 21760. 92 

9,21836*35 
9.2191^64 

9.21986.80 

9. 22061. 82 



3^ 
3^ 

38 
39 



3«- 



9,22136. 71 



9. 22360. 59 
369.22434.95 



40 

41 
43 

43 
44 

4S 

46 

47 
4^ 
49 



38- 



39^ 



4 
S 

16 



jo| 

SI 
52 

53 
54 



39^ 



;39' 



57 
58 

59 
60 



40* 



9, 50716.09 

9* S=>793^ 59 
9,50870.9 c 
9. 50948. 16 
9, 51025*24 



9, 5U02, 17 

9. 51 178' 97 
9.51255.63 

9-5'33a* H 
9.51408.52 



9.51484.76 
9.51560-87 
9. 51636. 84 
9. 51712.67 
9. S'788.361 



9. 51863.92 

9' S '939^ 35 
9.52014-64 
9. 52089* 80 
9. 53164. 83 



9.22509. 18 
9.22583-28 
9. 22657. 
9. 22731. 10 
9.22804.81 



9. 23878^ 39 
9.22951.85 

9.23025^ 18 
9- 23098. 38 



9. 23244. 40 

9- 233 1 7' ^a 
9,13389.93 

9.23462.49 
9^*3 534-94 



9. 23607. 2^: 
9. 23679. 46 

9' ^375*' 53 
9, 23823- 4 
9.33895.3 
9. 23967.02 



Stue 



10 80566. 76 
10.80487.07 
10*80407,53 
[0,803284 14 

to. 80248. 90 



10. 80169.81 

10. 80090*87 

to* 800 I 2r* 07 

i<5' 79933- 4a 
to. 79854.91 



10.7977^^*55 
10. 79698. 33 
ro- 79620- 26 



r>. 100 I i\ 10 



133*82 
3=-57 

131.82 

>3i-57 

131*33 
131.08 
130. 8 
130.60 

f3<'*37 
1 30. 12 
129*87 



9.52239*71 



9*22211.479.52314.47 
9. 22286* 09' 9. 52389. 09^ 



9' 5^41^3 v59 
9iiM37-95 



9. 52612* 18 
9.52686.28 

9.52760.25 
9. 52834. 09 
9* 52907.61 



9.52981.39 
9. 53054. g 
9. 53128. J 
9. 53201.38 



9.23171*459.53274*4^ 



9-53347 40 

9, 53420. 22 

9, 5349^- 9^ 
9- 535^^5* 49 
9.5^637.94 



9. 53710- 26 
9.53782.46 

9- 53854- S^ 
9. 53926. 49 
9.53998.32 
9* 54070. 02 



Douhle-uin 



»o.795f-34,465 
10.7^464051129.40 



io-79386-9Sr29.i7 



10*79309.41 
10. 79232.05 
10* 791 54. 84 

10. 79 077. 76 

10.79000.83 

10. 7B9^4-^3 
10*78847-37 

10. 78770. 86 
10. 78694, 48 



10*78618.24 
10. 78542. 13 
10. 78466. 16 
10.78390.33 
10. 78314*64 



10. 78239*08 
10. 78*63.65 
10*78088.36 
to. 78013.20 
iO. 77938. 18 



to. 77863.29 
10. 77788. 53 
10. 77713.91 

10.77639.4 
io^77|6s-05 



10. 77490.82 
to. 77416.73 

»o- 7734*- 75 
to. 77268. 90 

^o. 77195. 19 



to. 77121.61 
10-77048. 15 
to. 76974- 82 

10. 76901. 62 
10. 76828, 55 



10.76755.60 
10* 7663a2. 78 
10, 76610.08 
to. 76537. 5 
10-76465.06 



to* 7^^392. 74 
lo- 76320. 54 
to. 76248.47 

10, 76176. 51 

'»• 76.04. 68;;^; j; 

JO. 760^2. 981 ^ ^ 



128.93 

128.68 

28.47 

128.22 

128. oc 

127.77 
127,53 
127.30 
127.07 
126.85 

1 26. 62 

t26.3S 

26. I 

(25.93 

25. 72 
125.48 
125.27 
125.03 
124.82 

124*60 
JM'37 

»^4-33 
1 23. 93 

123. 72 

123.50 

123.28 

123. oS 

122.85 

122.63 

122*43 
123.22 
122.00 
121.78 
121.58 

111,37 
121. 17 

120*95 

120.75 
iio. 53 

120.33 
120. 12 

»i9-93 
119. 72 



^inc 



Cosecant 



199*22 
198. 85 

198.47 
198, 10 

197.72 

'97-35 
197.00 
196.62 
196.27 
195-90 

'95* 55 
195 

[94. 80 

^94-47 
194. ic 

193.75 

93-40 
193*02 
192. 70 

192-32 

192.00 

191.65 
191*2; 
190,95 
190.60 

190.27 
1 89* 92 
189,57 
189.21 
188-90 
188. 57 

tSS-23 
187.90 

187.55 
187.22 

186.90 
186*55 

186,25 

185.90 

185.5 

185.25 

184.92 

184.62 

184,27 

183.95 

183.65 
183-32 
183,00 
182. 67 
182.37 

182.05 

181.75 

181.42 

t8i. 12 
eSo. 80 

180. 50 
180. 17 
179.901 
179.57 
^79-25 



99461.99 
99459 99 

99457*98 
99455-97 
99453-99 



9945^-94 
99449.92 

99447' 89 
99445-87 
99443-83 



n<julUe-ii]fic 



0.29564.99 
0.29562*99 

o. 29560.98 
0.29558. 97 
0.29556-96 



D. IO- 



9944*^80 
99439* 75 

99437*71 
99435.66 

_99433i^i 
99431.56 
99429. 50 

.99427.43 

■994*5*37 
,99423 30 



99421. 23 
99419.14 

99417.06 
99414*98 
99411-89 



99410.79 

99405. 70 

99406. 59 
99404. 49 
99402. 38 



99400. 2 
99398* I 5 
99396. 03 

99393-9 
99391. 78 



99389- 65 
99387. 52 

99385-38 
99383^*4 
9938 1 . 09 



99378-94 
99376. 79 
99374.61 

9937^-47 
99370.30: 



99368. 
99365.96 
99363. 78 
9936 1 . 60 
99359' 4^ 



99357-23 
99355^04 
99352.85 

993 ^^- ^^ 
99348.44 



99346 24 

99344-03 

99341.81 

99339- 59 

99337-3 

9931ii'5 



0.29554.94 
0.29553.92 

0.29550.89 
0,29548*8^1 
0.29548. 83 



0.29544.79 

0.29542^75 
0.29540.71 
0.29538.66 
o. 39536- 6t 



CobCtiiint 



^* 00548* 06 
k* 005 50. 08 
1.00552, II 
». 00554. 13 
^Q. 00556. 17 



0*00558.20 
0.00560.25 

0.00562. 29 
0.00564*34 
.0.00566,39 



Cu*ine 



0-39534-55 
0.29532*50 
o. 29530. 43 
0.19528.37 
0.29526. 30 



0,29524.22 
o. 29522, 14 
o. 29520*06 

0.29517*97 

0.^2951 5. 89 



19513-79 

29511.69 
29509. 59 
29507.49 
19505-38 



0^29503*2 
0*29501. 15 
o. 29499. 03 

0.29496.9'! 
0.29494- 78 



o. 29492. 65 
o, 29490. 52 
Oi 29488. 38 

0.29486. 24 
o. 29484* 09 



o. 2948 1 . 94 
0*29479-79 
0.29477-^3 
0.29475*47 
o. 39473. 30 



0.29471. 13 
o. 29468* 96 
0.29466. 78 
o. 29464. 60 
o. 29462. 42 



o, 29460. 23 
u. 2945S. 04 

0.29455 84 

0.39453.6 

0.29451.44 



29449- 14 

29447*^3 
29444-81 

29441- 59 
29440.37 
29431^5 



.00538 
.00540.01 
.00542.02 
.00544.03 

. 00546. 04 






r>oiible*cosiikc 



Cosmc (Ekiuble^-Quncl Secirit D. too") D, lo' | Sine 



170 Degrees^ or 1 1 Hours 



0.00568.44 
0.00570* 50 
0.00572.57 
0.00574.63 
0.00576. 70 



.00578. 7: 
0.00580.81 

0.00581.94 
0.00585.02 

:0. 00587. 1 1 



0-00589.21 
0.00591* 30 
0.00593.41 
0.00595.51 
0.00597.62 



0.00599. 73 
0.00601.85 

0. 00603. 97 

:o* 00606, 09 
o. 00608. 22 



o.oo6io. 35 
0.00612. 46 
0*00614*62 
0.00616. 76 
0.00618.9 



0.00621.06 
0.00623*21 
10.00625-3^ 
0.00627, 53 
o- 00629. 70 



0.00631- 87 
o, 00634. 04 

O. 00636. 22 

0.00638.40 
0*00640. 58 



o. 00642- 77 
o. 00644. 9 6 
o. 00647. ' 5 
0.00649*35 
0.00651. 56 



0.00653. 76 
0.00655.97 
0.00658. 19 
0*00660, 4! 
o* 00662. 63 
0-00664.85 



Secant 



S2. 



55 



444« 



22. 



31. 34 



5.4^ 



p.ioo' D. to* m t f 



Doublc-sinc 



80 Degree s^ or 5 Hours 



Cosecant Ip.ioo^I P> iq' 



')!; 



^17 



10. 



40 7 



■> , 



20. t4 



20. 




Ld^rithmic Versed-sines, Coverscd-sines, &<% 




Covers«d-iin? 

S. 09031 >6& 
8.09192*03 
§8-0935*, *^ 
12 8. 0951 1. 88 

16:8.094^71,36 



37- 



Versed-iinc D. Itto" 



9 Degrees^ or o Hours, 



8.098^10. 55 
8* 09989- 4+ 
3* 1014S. 04 
8. 10306.35 

8. 10464-37 



3- 10622. 1 1 
8< 10779. S5 
8- 10936.71 
8. 11093. 5^ 
8. nt%o 17 



6* 11406. 47 
8. 11562.49 
8. 11718.23 

8. 11873^69 
8. 12028.87 



*9 
3«l&' 

11 

14 



35 
,6 



I 



H 

4ojl8« 40 
44 

48 

5* 



|6 

*8 

J? 

S4 



4 

8 

12 

s6 



38.208.14474-5= 
248. i4625» 10 

a8 8* 14775' 4 
328-1492^46 

36 8> i;o7j-2j 



39* 



16 



24 
3^ 



267* 28 



26 J. 80 
265.32 

264. 82 

^64-33 
263^5 
263.37 
262. 90 
262.40 
261. 93 
26]. 4 c 
260. 98 
260. 50 
260. 03 

^S9 57 

2^9. ro 



400.92 

400. 1 7 

399-45 
398. 70 

397*97 
397.22 
396. 50 
395^77 
39S-^5 
394*35 
393. 60 
391-90 
39»-i7 
39^47 
39Q'7S 
390.05 

3^9-35 
388,55 



8^12183.77 
8. 12338. 40 
8.12492.74 

8. 12646.81 
8. 12800.61 



258^17 
257 



8. 12954- V3 

8. 13107. 38 
8. 13260.36 
8.13413-07 
8. i35^S'S' 



8.13717.68 
8. 13669. 58 
8. 14021.21 

8. 14172* 58 
8, 1432^^ 



256.33 
255.87 

255-42 

^54' 97 

254.52 

254.07 

53.62 

^53-^ 
252- 72 

252. 28 

251.83 

S 



8. 1 5224- 78 

8.15374^05 
8.15523.07 
8* 15671*82 

8. 1 5820. 32 



8.15968.17 

8. 161 16. 56 

8J8. 16264.30 

8. 1^^411.7' 

8. 16559.02 



8- 16706.00 
8. 16852*73 
8^ 16999.2! 

8.17145.45 
9- 17291.44 



39*408. 17437. 17 
448. 17582.67 
488. 17727-92 
52 8. 1 7872. 92 
568. 18017.68 

40. o|8- 18162.20 



D. 10' ICoverBcd-BtneJD.i&o '|D. 10* | Suvtrt^gd-sme |d.iqo'']d. 'o' |s perverse j; sin 
99 Degrees^ or 6 Hours 



258.63387.95 



3^7*^5 
386. §7 

256,78385.17 



3^4' S 
383.8 

382, 12 
382.45 

,3^'- 77 
381. 10 
380,42 

379-75 
379.07 

378,42 
377-75 
K 40377- <o 
376.45 
375-77 
375^ "* 
374-47 
373-^2 

373' J7 



250.97 
250.52 
250.08 
249^ 65 
249. %z 

248.78 
248.37 
247*91 
247. 50 
247. o9 
246.65 
246,23 
245' So 
245. 40 

^44*97 
244.55 

244-13 
^43- 73 
243.32 
242,88 

242. 50 
242. 08 
241.67 
241.27 
240.87 



Suvencd'SHic P lOu' 



9. 92611. 88 
9.92597.09 
9.92582,29 
9.92567.49 
9.92552.68 



9.92537.87 
9.92523.06 
g. 92508.24 
9*9H93-4f 
9*9^47^- 58 



9.92463.75 

92448.91 

9. 92434- 07 

9. 92419.22 

9^92404r3 



9. 92389, 52 
g. 92374, 66 
9.92359.80 
9. 92344. 93 
9. 92330. 06 



9,92315,18 
9.92300. 30 
9.92285.41 

9.92270* 52 
9.92255,63 



9.92240,73 
9.92225. 83 
9.92210.92 
9. 92(96,0 
9. 92181.09 



9*92166. 17 

9.92136.3a 
9. 92 1 2 1, 38 
9.92106.44 



Suycf»«:i]*sinc 



D, 100" 



371-87 I 

37^-^5 
370.62 

3^-97 
369.35 
368. 70 
168. 10 

3^7-45 
366,82 
366. 20 
365.60 
364- 97 
364* 32 

363*75 
363. 12 

362. 50 

361.90 

361.30 



D. JO* 



9.92091. 50 
9. 92076. 56 
9.92061.60 

9.92046.65 
9.92031,69 



D* io* 



Siicaveibtd-iii> 



36,97 
37,00 

37-00 
37,02 
37.02 
37,02 
37-05 

37-07 
37*07 
37*07 

37- 10 
37* 'o 
37*1^ 

37' 12 
37-12^ 

37-^5 

37- »: 
37- » 7 
37' '7 
37.20 



24,65 
24.67 
24 67 
24.68 
24.68 

24' 63 
24-70 
24.7^ 
24.72 
24.72 

^4-73 
^4-73 
^4-75 
H- 75 
24.75 

M-77 
*4-77 
24,78 

24. 7S 
24. So 

24.8013 7. 20 



24.82 
24. 82 
24.82 
^4- 83 
24. 83 
24-85 
24.85 
24,87 
24*87 

24,87 
24,88 
24,90 

24-90 
24.90 

24. 90 

14- 93 
24.92 



37.22 

37*1* 
37,22 

37-^5 

37-15 
37-17 
37<27 

37*30 
37-30 
37-30 
37^31 
37-35 
37-35 
37-35 

37-35 
17- 40 

37-37 



14-9337-40 



9.92016. 72 
9.92001. 75 

91986,78 
9.91971.80 
9.91956.82 



9^91941.83 
9. 91926. 84 
9.91911.85 
9,91896, 85 

9.91B81.84' 



9,91866*83 
9,91851, 82 
9. 9 1 836* 80 
9,91821, 78 
9. 91806, 75 



9*91791.72 
9.91776.69 

9,91761.65 
9,91746.60 

9-9173*- 55 

9,91716. 50 



Caver&eiJ-jin<^ 



24. 95 

24.95 

14-95 
24,97 
14- 97 
24*98 

24.98 
24*98 
25,00 
25,02 
25,02 
25.02 
25.03 
25.03 
25-05 
25,05 

25.05 
25.07 

25.08 
25.08 
25.08 



37' 41 

37-42 

37-42 

37-45 

i7-45 

37*47 

37-47 

37-47 

37-50; 

i7*5 

37* 51 

37' 51 
37-55 

?7'55 
37- 57 
37-57 

37*57 
37. 60 
37,62 
^7.62 

37.62 



D . 1 00^ 



D, 10 



1 70 De grees 

So Degrees 



o. 29834. S3 
o, 29833. 83 
o, 29832, 84 
0.29831.84 
0.29830,84 



o. 29829. 83 
o. 29828. 83 
0.29827.82 
0,29826, 82 
0.29825.8 



o. 29824, 79 
0,29823.78 
o. 29S22, 76 
0.29821. 75 
o. 29840. 7'^ 



0.29819, 71 
0,49818.68 
o, 29817. 6f] 
0,29816.63 
o, 29815.60 



0.29814. 57 
0,29813.54 
o. 29812, 51 
0.29811.47 
0.29810,4; 



o. 29809. 39 
0.29808,35 
o. 29807. 3 1 
o. 29806. 27 
0.29805. 22 

o. 29804- 17 
o* 29S03, 12 
o. 29802.07 
0,29801, or 
o, 29799. 96 



o. 29798.90 
o. 29797. ^4 
o, 29796. 78 
0,29795.71 
0. 29794.65 



0^^9793-5^ 
0, 29792, 5 1 
0.29791,44 
0.29790-37 
0*29 789. 29 



o, 29788. 22 
o. 29787, 14 
o, 29786, 06 
0,29784,97 
o. 297S3.89 



o, 29782. 8d 
o. 29781* 72 
0.29780,63 
0,29779. 54 
0,29778.44 



O' 19777' 35 
0.29776.25 

0,29775* '5 

0*29774.05 
0.29772.95 

0.29771,84 



VcriicJ-iine 

or 14 Hours 



!Su£cvei»«d.sm.| 

or 5 Hour^. 



lO 



55892-57 
5^961,32 
56029. 76 
5609 8* 09 
56166*30 

56154' 41 
56305-4* 
56370. St, 
56438^7 



.27073,48 
.27139,97 
-27306. 35 
. 27272* fv^ 

p 37^^8*80 



.27404,$ 7 
.2747^^83 



. 2 7668, 1 1 



.27733,66 
. 2 7 799* ^ * 
.278^)4*4^ 
. 27929 
^279^,84 
. 2So;9* 88 



56505- 74 

56640* 7 5 
56708- Olj 

56842,4; 
56909.47 
56976- 3 b 

57043- ^V 



57242.9 
57309-^5 

5737^6; 
S744T-8C 



,42 
.68 



«>-r497»- 
0* 74901. 

0, 74831- 
o, 74762, 
o. 74693* 



0, 74623, 

0*745^4- 

o. 7448^, 

0*74416, 



o, 74810. 

o. 74141 
o. 74073. 
o* 74004. 



9Q 
2^ 

24 
91 



o, 73936, 

0,73868. 
0,73600. 

^•7373^' 
o. 73664* 



73597^ 
o. 73«;29, 

o. 73462. 

<^' 73394^ 
0,73^27. 



o. 732601 
0,73193, 

o* 731264 

0,73059- 

o. 72993, 



57507,87 

S7573-8^ 
57639, 61, 

S770v4? 
57771 



57836. 6t 
5 7902, I J 

579^'7'4^ 
58032. 7c 

58097* 84 
t;8i62-8f 



Double- sine 



o, 72^26- 

0.72360. 

o* 72793, 
o, 72727- 
o. 72661- 



0,72595- 
72529, 

o* 72463. 
o. 72397, 

O. 722b0. 



o* 72070- 
o. 72005, 
o^ 7 r 940, 



Co tenant 



/ 
50 

8.36 

8. 10 

90 

7* 

12 
6,93 

6, 
6, 
6, 
6- 

^• 
S- 
r 

5* 



>3 

35 
t 

95 

77 
5 

38 

20 

5, 00 




^" Logarithmic Siaesi Double-sines, &cr. 

" cs, oFo Hours, 



JJegrc; 




Cu4e...iut ID, tQo^'f P- '<'' I _Cosine jPottye-cosiQC ( 7~Se<a?U ~ tPrji^o^'^tP- 'o ' 



1 go Degrees, or 6 Hours, 



5^ 

33 
13 
97 

78 
601 
4a 

^3 

o 

88 

70 

3 

] 
9^ 

82 

^3 

4 

28 



09. 93 
09*77 
09. bo 

09.4^ 
09.25 

09,08 
08. 90 
08-75 

« ^' 
o8i 40 



16 9 Dcgreeir, or 



P. ro- 



178 

.78 
178 
T78 

177 

'77 
177 
176 
176 
176 

'7S 

^7S 
175 

»74 
J 74 
^74 
*73 
»73 
173 

173 
172 
(72 
172 
171 

:7t 
171 
171 
170 
170. 

170. 
170. 

169 
'69 
169 

t68 
168 
168 

168 
167 

£67 

,67 
.67 

t66. 
166 
s66 
.65 
.65 
t65 
i6s 
16+. 
164 
• 64 
164 
16., 

163 
163 
T62 
162 



D. »£,' 



99335'^ 5 
99332*92 

99330.68 

99328.45 

99326* 21 



99323* 96 
99321,71 
99319,46 
99317,20 
093 U' 94 



993 1 2- 68 
99^10.41 
99308, 14 
99305,87 
99 rQ3' W 



99301-31 
99299. 02 
99296. 73 
99294* 44 
99292. 14 



99289, is 4 
99287. 53 

99285, 22 
992S2, 91 
99280. 59 



99278,2 

99»7^95 
99273,62 
9927 r, 29 
99268, 9 q 



99266,61 

99264. 17 

99261,92 
99259, 57 
99257.22 



99254* 86 
99252.50 

99250, 13 
99247, 76 
99Hvi9 



99243,01 
99240, 63 

99138.24 

99^^35^ S 5 
99233.46 



99231, 06 
99228* 66' 
99226. 26 
99223,85 
99221.44 



99219*02 
99216* 60 
99214. 18 
99211.75 
^,^^209.32 



99206, 89 
99204, 45 
99202,01 
99 (99-56 
99*97- *i 
99^94*66 



II Hours 



Dt>Lih]e Jiine 



0,29438 
^9435 

29433 
29431 

29429 



29426 
29424. 
29422 
29420 
294^7 



294^5 

29413 

29411 
29408. 
29406. 



29404. 

2940 

»9399- 

^9397 

29^q; 



29392 
29390 

29^^88 

293^5 
^9383 



29381 

39373 
29376 

29374 
2937J 



29369. 
29367 
29364 
29362 
29360 



^93S7 
293 SS 

=^9353 
29350 
29348 



29346, 

29343 
3934* 
29338, 
29336 



^9334 
29331 
29329 

29326 
29324 



29322 

29319 
29317 
29314 
293 1 2 



29309 
29307 
29305 
29302 
29300. 
29297 



l>ouhie-co^ine 



Cnnetant 



o, 00664. 
0, 00667 
o. 90669. 
0.00671 
o. 00673 



o, 00676 
0,00678 
o^ 00680, 
o. 00682 
o, 00685 



0*00687 
o, 006S9 
o. 0069 1 
o, 00694. 
o- 00696 



o. 00698 
o, 00700 
0, 00703 
o* 00705 
0,00 707 

0,00710 

O- 007 1 2 

0,00714 
o* 007 1 7 
o- 00719 



0,00721 
o, 00724 
o. 00726 
o, 00728 
o, 0073 1 



0,00733 
0,00735 

o, 00738 
0-00740 
o^ 0074 



0,00745 
0-00747 
o, 00749 
0.0075s. 
0,00754 



0,00756 
0*00759 
0,00761 
0,00764. 
o. 00766 



o. 00768 
0,00771 

0,00773 

0,00776 
0.00778 



Q. 00780 

0,00783 
0*00785 
0,00788 
0,00790 



o. 00793 
o, 00795 
o, 00797 
o, 00800 
o- 00802 
0.00805 



Secant 



(J-ICH^'lD. *o* 



73 

73 

73 
75 

75 
75 
77 
77 
77 
7S 
78 

78 
80 
80 

82 
82 
82 
8:^ 
83 

85 
B5 
85 

87 
87 

!? 

88 

8S 
9C 

90 
90 
92 
92 
92 

93 
93 
95 
9S 
9> 
97 
97 

9^ 

9S 

98 
oc 

OQ 
00 
02 
02 
03 

03 
03 

OS 

05 
07 

oB 

08 

ofe 



Die 



.'^%'9 



Sine \ Doybl«^vine | Coiecani lD.ioo''|0. to* 



iq l>grets, or 5 Hours. 



20, 




*?5S 



r8* cjo 



6m 

2il 



17- 



t6. 



T C 



-. . •• 



Logarithmic Vcrscd-sincs, Coversfid-sines, &c. 



Veried'Stoe ) Di ioo''[ 



1 1 Uc gfccs^ or o Hauri, ^^ 



^ Cu verse J*»iat 



<? 3- 2641^, 5 

^ 9*^6543*67 

£8*26679^17 

s 3^z68ia*dS 

^>|8* 36 94 0, 78 

. «i3 8^27071*09 
^ .4 3. »7iai« 19 
.«8.a73 
t:a.8.274< 



160. aa 



I8.a77r9.fi 
.8,27848^80 
18.27977. 74 
8.28106*49 



t*s- 



» 



45- 



48-28363*41 
Js.284tji< j8 
k 28619*56 

38874*95 



. 29002. 36 
[8, 29129* 58 
8<292c6. 6[ 

|8. 29^ro. 12 



tS4S -^ 



S 



8. 2963^. 60 
8. 29762 €9 
8. 29888. 99 
8, 30014* 9r 

^^ 8*30140*64 



K e> 8 



U 5V 



1-4^ 



^^:> 



♦7- 



.^6 



8- 30266* I 
8« 30591* 56 
8*30516.75 
8*30641,75 

^[0766* 5 



8. 30891.22^^-, .^ 
8,5.01 s,68^°> 43 

?-3^M9-9^.a6;8. 



8. 3 1 264. 06 

8*31387,98 



31511.7J 



^ 3'^3 5'»9 
8,3175:8*68 
8.31881.89 

B. 33004-93 
8.32127*79 
8-32250*4 

8-3a37«'99 
.33495.32 
j6Kl* 33617* 48 



32739. 47 
32861*58 

3^983*91 

33*^4-39 

8- 33325, 60 



8*33467*78 

»33SS8^S7i 
8.33709. i9Z. 
;6}8.338sg.6^ 

" 3194Q-flr 



8. 



85316. 



7- PI 

7 

6 



■93 



iJ.iO 



3*7- 



803 
48 



336*35 

?^S-77 
135,2,- 
324* 80 
324*27 
333- 82 
3^3' 3^ 
322* S2 

3*^-35 
321.87 

1^1^37 
330. 92 

^20,41 
9.95 

9 47 

9. CO 
8.51 

8.05 

7^57 
7,12 
6.65 
6.20 



17 
209. 87 
209* 55 
£09. 25 
f 208, 9 5 
208*65 
208. 33 

208* O-; 
207. 75 



206, 
206 _ 

2q6. 23 

205.95 



305*65 

205.3; 

205* 07 
^04- 77 
304, 4 
204* 18 
203* 90 

303. 

203 

,02 

203 

202< 



SOI 
301 
01 
30O 
lOO- 



^iivvrs^fihri(i> 



\l\u 



02 

73 
45 
17 
88 

60 

3^ 
02 

7"; 
47 



5*72 
5.25 

4 
4 



80 

3a 
87 

42 
97 

el 

70 



309*80 

3<>9-3 5 
308, 92 
^08* 47 
3^8- 02 

307*60 
307-15 
306. 70 
?o6. 27 
305*8 



60(305.40 

3^4^97 

304^ :Si 
304* 10 

3<53' 67 
3«3'^; 
^02< 82 

302* 40 
301 

301 
301 
300 



!Qi Degrees^ or 6 Hour3» 



9* 9080 5^ I O 

9.90789.78 
9,90774*45 

9.90759. II 

9' 90743- 77 



9*90728*42 
9.90713*07 

9.90697, 
9. 90682. 36 
9. 90666. 99 



9* 90651. 63 
9*90636*35 
9, 90620, 87 
9, 90605* 49 
9. 90590. I 



9-9C>574-7i 
9' 90559. 32 

9* 9^543' 9a 

9*90528* 

9.90513. 



9.90497.69 

9*90482*37 
9* 90466* 8 ^ 
9,90451,42 
9.90435*99 

9.90430*55 
9.90405- ti 
9,90389.66 

9.90374.2 
9. 903ii' ?^' 



30 
8^ 



9' 90343 
9. 90327 
9. 90312 36 
9* 90296* 89 
9*90281.41 



9, 90365. 93 

9,903^0*44 
9,90234*95 
9*902^9*45 

9* 9020^. q 



9» 90188. 45 
9.90173,94 
9.90157*42 
9, 90I4[,90 
9. 90136, 38 



9* 901 to. 8^ 
9, 90095* 3 1 
9. 90079, 78 
9' 90064. 33 
9* 90048* 69 



1^ 

58 



9.90033 
9- 9001 7 
9. 69902. 02 
9* 89986.4^ 
9. 8q970 ^^ 



8995^ 3' 
89939. 73 

9*89914. 14 

9. 8990S, 1; 5 



89693. 96 
89877* 36 



D io(/ 



3« 
?8 
3» 

38 
38 

38 

. . 38^, 
25.6038.40 



38.42 

38.40 

38^45 

38-45 

' ^^^^45 

2?. 63 38. 45 

18.50 

39^47 



25. 63 
-60 

25.63 

25*63 

S'^3 



25*67 
35*6 

25.67 
68 
68 
68 



25^ 
H 

^y 
35. 

25. 

35. 



70 
70 
72 
7a 
73 

If 

75 
7? 
77 
78 
78 
78 



3 {-So 

3J. 80 

J. 83 

15- 83 

3 



V 

s- 



83 

8 J 
87 
97 
87 
83 

90 
88 
93 

90 
93 



D. 10' 



18.50 

.?8. 53 

38- S« 

38- Sa 

38- ss 
38-5; 

38.57 

38. 57 
38. 60 

38. 60 
18. 6» 
38.6a 
38,62 
38.65 
18.67 
38. 67 
38-67 
18.70 
38.70 

18. 7« 
18.73 
39-75 



38 

38 

38 



38. 
38- 

38. 

38. 

8. 



15.93 1 
35.9^ 

*S-95 
25.95 

•97 
.98 

35.98 

5.98 

lb- oc 



D. I o' I Ccf 9rc^d..j I n 1 1>, i oo' 



75 

7S 

77 
80 
80 
80 
83 

Gi 

38. 87 
18.85 
38. 9c 
18.87 
38. 90 
38.92 
38. 92 
38.92 

38.95 
38.97 

18. Q7 

18.97 

!9.oo 



iucuver!»Cti-si'^ 



10* 39703. 3C 
I Oh. 39700*98 

to, 99699. 76 

ID. 29698. 54 

lo- 39697, 31 

( O. 3 9696 i 09 

to. 29694. 86 
10.29693,63 
to, 29692.4c 
10.29691. 17 



t o. 39689. 94 
10. 39688. 70 
ro. 29687. 46 
io# 29686. 22 
ro. 39684* 98 



to. 29683. 74 
to. 39682. 49 
LO* 29681* 25 
to. 29680. 00 
to. 29678, 7^ 



a 1 00^' 



2,03 
3^03 

03 



W3 

03 

o 

OS 
o 



10, 29677, 
10.39676, 
10. 29674.98 
10. 39673. 
10, 29672. 47 



10*29671, 20 
to, 29669. 94 
10.29668,68 
to, 39667. 41 
10.^29666. 14 
io. 29664, 87 
to, 29663. 59 
10, 29662,32 
to, 29661404 
10* 29659, 76 



IO* 29658. 48 
to. 39657+30 
to, 39655, 93 
10, 29654. 63 

10,29653.34 



[o* 29652, o 

TO, 29650. 76 

10*39649,47 

!0. 39648, I 

10,39646.88 



to. 39645. 58 
10. 29644, 28 
10.29642.97 
ro, 29641. 67 
10, 29640. 36 



10* 29639.0 
10,29637,74 
10. 39636. 43 
10. 29635. 12 
10, 39633, 60 



to. 29632, 4g 
10. 396311 17 
10. 39639. 84 
10,29628*52 
to. 29627, 20 
10.30635.67 



Vcritf^J-sine 



O 

OS 

O 

o 
o 

^7 
07 

2. 08 
3*07 
2.08 
3,08 
2*08 
IC 
10 
08 

to 



12 
IC 
10 
12 
13 
13 

'3 
12 

13 

>3 

^3 

*3 
'3 
15 
I 

>> 

'S 

I 

t 

'5 

^7 

17 

18 

1 

iH 

18 

t8 

18 

18 

20 

iB 

30 
22 
20 
30 
32 



n.loo' 



V(rr5i?il-iiiic 



^l 



=^7 
^7 
^7 
30 
37 

30 

3a 
3c 

3<^ 

3^ 



D. 10* S 



168 Decrees, or it Hpurs, 

Cofvcf ied'iiwc] IX I B0*| D l»' | Vcrted-^JTie [D .TD g/^l H to^|Su covers^ 



07584.21 
07594.63 
07605. 03 
07615,44 
07625.84 



Dioo' 



17*3525*03 
17,35,25,02 
t7* 35 35,02 



07636. 34 
07646*64 
07657.03 
07667.42 
07677. 81 



07 

07698. 58 
07708.96 

07719*33 
07729.70 



07740.07 

07750,44 
07760. 80 
07771.16 
0778'- 5 3 

07791.8; 
07803* 22 
07813,57 
07823. 93 
07833, 36 



07843,60 

07853 9^ 

07864, 36 

07874,59 

07884- 92 



07895.34 
07905. 56 
07915,8 
07926. 19 
07936, 51 



07946. 81 
07957, 12 
07967.42 
07977.72 
07988^01 
07998,31 
08008. 60 
08018-88 
08029, 17 
08039.45 



08049* 7^ 
08060. 00, 
08070* 37 
08080, 54 
08090. 80 



08101*07 
o8ri 1, ^2 
o8i3t, 58 
08131.83 
08143*08 



08152. 33 

oSi6i,''^7 
08172*81 
08183,05 
08 1 93. 39 
08203. 52 



'7-33 
'7-33, 
J 7* 33 
'7*3* 
'7-3* 
'7*3* 
'7' 3* 



D. 10 



35,00 
35,00 
,00 



25,97 
35.97 
15*97 

688,20 ' *^ *^*^^ 

6n8..fi^7 3*^»S-95 

(7*30 



/S-9S 
£7*38 35.92 



17*38 

17,28 
17- 



17.27 
17,35 

17.35 

17,2 
17,2 



25.92 
25.92 
35, 92 
35,90 
35.90 
35.90 
35.87 

25-87 

25.87 

25,87 



17*2325*85 



17.33 

17-22135.83 
17* 22 
17*23 
17.22 
17*30 



25*82 

35*81 
35, 83 

25. So 

17.2035.80 



^7 
'7 

r 7, 30 
I 



7 

17 

17 
17 

'7 

n 
n 

17' 

7' 

7- 

7' 
'7 
^7 
17 

17,08 
17, 10 

7.08 

7-08 
: 7, 08 

7-07 
17-07 

7-07 
17.07 
17,05 



D. 1 00" 



35,80 

*S-77 
35,80 

as- 77 

*S'75 

*S-7S 
35. 72 

7«S-7i 

25.73 
3*5- 70 

S»5-7» 
25, 70 
25*67 

25.70 
35.67 



325,6; 

035,65 

335.67 

3 51 63 

25,65 

35*62 

25,62 

5,62 

25,60 

25,60 

2 5. 60 

35.60 

35,57 



D K 



78 Degrees, or 5 Hours* 



g 1 OQ^'i D, t o^ I S u ve ried - li nc | D 1 qq^ P, To* 



t6* 
I 
] 

A 

4 
3 
3 

3 

15-3 

a 
t 
1 

'S- 

5 

S 

4 
'4-4 

4 
3 

3 

3 

3 
t 
I 

'4'_ 
14, 

s 
s 

4 

J 

4 
3 
3 



"3 



13- 



12. 



t3* 



^iS C T. XVT, 



Logarirfimlc Hines, Double- sines, &c. 



L 



44' 



r I Degrees, or q Hour? 



Sine I Doubk-^imr | Cusccant |T>ioo''| P. io^| Co'ing j Donhlg-coMtie | ScLrtut JD.foo''j P 



Cmiric 



4 
l6 



9.28189. 
aS3j4- 



■3. 58163, «8 



+4< 20 9 

a4 
3^' 



r3 



18 

ig 
ii 

a4 



^5 
16 

ay 



18383, 

^8448. 

9* iM^tz 

9* 28576. 

£), 28640, 



44.40 
44 
48 

9 



4 

8 
16 



^ 58227. 83 

S%57'4» 
58423.0^ 



38704, 
38768* 
28833. 

9. 288^. 

9* 38960, 



9. 5^49** 59 
0551,03 

9.58615,37 
58679.61 

80; 



39023. 
39087, 
39150, 
39315 
29276 



4S' ^\^' 
^4 9- 
289* 
339* 
369* 



45- 40|9" 

44|9' 
48-9. 

529. 



24^33 9. 
39402. 
39465. 
19538* 
39591^ 
39653. 
29716. 
29778. 
39841. 
29903. 



58807. 80 
58871.75 

. 5%3S*6*=' 
36 9, 58999. 36 

9* 5906:^* 01 



9,59126.57 
9,59190,03 
9.59351.40 
9,59316.67 
9.59^79.85 



9. 59442, 93 
9,59505.91 
59568. 8a 

59694^ 



909,59756.90 
4^9* 59^*9- 4 i 
839,59881.83 
169, 59944. lb 
39 9. 6ocXD6i 39 



10 
3* 



11 

37 
38 
39 



46, 



40 
if 

42 

43 
44j 

+5 



019*29965, 
4'9. 30037. 
89.30089, 

139-30151. 

1619.30213. 



9. 60068, 53 
9.60130, 58 
9,60 193.53 
9. 602 54. 40 
9, 603 1 6. 1 



46,309.30274, 

^4'9'3033<^ 
33j9. 30397. 

3*9-50459 
36 9^^0530, 



85 
44 



46. 40 

44 

48 



5^ 



$7 



52 
56 



+7- 



49 
8 

13 
16 



24 
28 

3^ 
36 



47.40 
44 
48 

48^ 



9.30581. 

9- 30^43' 
19, 30704. 

9.30765, 

9.30825, 



47,209-31^^9 
9.31249^ 
9.31309- 
9.31369. 
9.31429, 



3 
,98 

49 
_93 

36 

66 
76 

IS 



9.31489, 

9-3*549' 
9.31609, 
9.31668. 
9.31728. 
9,31787, 



9. 60377. S5 
9, 60439, 44 
9. 6 0500 1 94 
^^9,60^63*34 
669, 60623,66 

9* 60684, 69 
9. 60746. 03 
9,60807, 07 
9. 60868. 03 
9, ^0928. 90 



9. 308 8(). 68 9. 60989, 68 

3^947 
9.31007 

9,31068, 

9.31138 



9. 61050. 37 
9,61110,98 

9*61171-49 
9' 6(231, 92 



9.61292- 36 
9.61353.5] 
9, 61412, 68 
9.61473. 76 
61532, 7; 



9. 61 592, 6; 
9. 61653. 47 
9.61712.20 
9.61771,85 
9*61831.41 
9. 61890. 80 



Dtnsbk-sinf 



i QlJJc grces , or 6 HoQrs 



iCuiHt 



o, 7194a. J 

0.71875. 
0.71810.^ 

0.71745/ 
Q, 7 I 680. < 



D. 1 00 D, t o 



Eo. 70976* 
: 0.70912. 
;o, 70849. 
10. 70786. 
0.70733* 



o* 70660. 
10.70597. 
0-70534. 
[o. 70471. 

[Q. 70408, 



[O. 70346^ 

io* 70283* 

[O* 70321. 

10. 701 58* I 

70096, i 



to. 70034. 
10,699^1, 
0,69910, 
: 0*69848, 
:o. 69786. 



0,69725. 

io- 69663. 

: o. 69602. ( 

[0.69540.1 

10.69479,^ 



;0. 6S992. 
10. 68931, 
[0.66871, 



10 



03 



:o, 68810. 
0.68750. 
10. 68690. 
to. 68630. 
10. 68570. 



>i 68510* 
J. 68450. 
>* 68390, 
3.68331. 
>. 68371. 
>. 68313^ 
Cosecant 



to; 



163.37 
162. 10 
161.85 

i6t, 60 
161,35 

t6i. 10 
160.85 
160* 60 
160,37 
160. 10 
159.87 
159.63 
1 59- 40 
159* i2 
158.90 

158*67 
158.40 
158.17 

»57-9S 
157,70 

>57-45 
157*32 
156.97 
156.75 
1 56. 52 



lot. 71 
101. 60 



loi. 15 

lOE* 03 



^"^ 100*43 
^^100,28 

too. 13 

99, 98 
99.83 

99' 70 

99*57 
99. 40 

99.37 
99' S3 



D. roo'' D. ro 



9.99133.07 
9.99129,52 
9. 99 1 26* 96 
9,99124,40 
9,99121.84 



*S3'7S 
« S3* S^ 

*S3'3o 

153.0 



153.40 
152.17 



Si tie 



DmibU-iine 



9. 99 1 94. 66 
9.99192.3c 

9.99189.74 

. 99»S7-*7 
9* 99184. 8c 

99(82,3; 
9,99179.86 

9' 99^77- 37 
9, 99174. 8g 

99^7^140 
9.99169.91 
9.99167,41 
9.99164*93 
9' 99162,41 
9,99159*90 



9- 99 '5?- 39 
9.99154. 88 

9.99153.36 

9.99149^84 

9.99147-3* 



9^99144.78 
9,99143.25 
9.99139.71 

9 99137-^7 
9.99134*62 



9.99119,37 

9*99116, 70 
9,99114.12 
9.99111,54 
9-99108. 96 



9.99106.37 
9,99103.78 
9. 99101, 19 
9. 99098. 5Q 
9^99095^98 



9' 99093-3^ 
9^99090.7 
9, 99088. 1 5 
9.99085.53 
9, 99082, 9 



9, 99080. 3v^ 

9*99077. 66 
9, 99075,03 
9.99072,39 
9*99069* 74 



9. 99067. 10 
9.99064-45 
9, 99061. 80 
9.99050.14 
9. 99056. 48 

9.99053.8: 
9,99051,15 
9. 99048. 48 
9. 99045, 80 
9.99043, 12 
9.99040.44 



Cu^mc 



168 Decrees, of 1 1 Hours 



o, 29297, 6(j 

O. 39295, 30, 

o. 29393, 74 
o, 29290. 27 

Op 293S7. 8g 



29373.91 

39270,41 
39267,91 
29265. 41 
29163. 9& 
29360. 39 
29357,88 
10.39355.36 
29353. 84 
29250, 31 



0,29285.33 
o. 292S2, 85 
o* 39380, 37 
0.29277-89 
o, 29375, 40 



0.29347.78 
0.29245.35 

o. 29242, 71 
0.29240, 17 
0*392 37^,62 



o. 29335.0 
0.29333, 52 
o. 39329. 96 
o. 39337, 40 
0,29334,84 



Cosctrnt 



o> 29333. 27 
o. 39319. 70 

O. 39217* 13 

.0.29314.54 

o, 39211. 96 



0,39309.37 

ro. 39306, 78 
o. 29304. 18 
0,29301. 59 
0.39198,98 



0.39196.3& 
0.29193,77 
o. 29191, 15 

0.39188. 53 
0.29185.91 



o. 29163. 29 
o. 29180. 66 
o 391 78. 02 
0-29175.39 
0.39172. 74 



0,39170, 10 
o. 29167. 4^ 

o, 39 164. So 
0.29162. 14 
o. 3915^. 48 



o. 29156. 83 

0,39154, 15 

0.29151,48 
0,39148 80 

O. 29146. 13 
0.29143,44 



Dauble-coiLfitf 



o. 00805* 34 
0,00807. ^^ 

o. 00810, 36 

0,00813.73 
O- 008 1 5. 30 



0.100' 



0.00817, 

o. ooSftOi 
o. 00833, 

0.00835. 
o. 00837 



67 

'4 

1 1 

60 



o, 00830. 09 
0- 00832. 59 
0.00835.08 
0.00837.59 
0,00840. 10 



0.00842.61 
0.00845, ^^ 

0.00847,64 
0.00850, 16 
o. 00852* 69 

0.00855. ^^ 

0.00857*75 

o. 00860. 39 
o. 00863. 83 
0.00865, 3^ 



0.00867,93 
0,00870*48 
o, 00873. 04 
0*00875,60 
0,00878. 16 



o, 00880* 73 
0*00883. 30 
0,00885,88 
o. 008S8. 46 
o. 00891* 04 



0,00893. 63 

O, 00896, 23 

o. 00898. 8 1 
o, 00901,41 

O. 00904- 02 



0.00906, 62 
o, 00909. 23 
0.0091 1. 85 
0.00914. 47 
0-00917.09 



0,00919, 71 
0.00922- 34 
o. 00924. 98 
0,00927. 61 
0.00930, 26 



o. 00933. 90 

0,00935.55 

o. 00938.30 
o, 00940* 36 

0-00943- ^k 



0,00946. 18 
0.00948- 85 
0.00951. 52 
0-00954, 30 
o. 00956. 88 
c. 00959. S^ 



5cc;kFit 



4, 10 
4. 10 

4,1 
4*13 

4,13 



D 10' 



4- 
4- 
4' 

4- 
4' 
4- 
4- 
4^ 
4* 
4- 

4* 

4- 
4 

4-23 

4*33 

4.23 

4-^3' 
4*^3 
4.25 
4-^S 



13 

ii 

18] 

20 
20 



4^ 
4* 
4- 
4* 
4. 

4, 
4* 
4- 
4' 
4- 
4* 
4' 
4- 
4* 
4* 
4' 
4- 
4' 
4* 
4- 

4' 
4- 
4- 
4* 
4' 

4- 
4. 

4- 
4- 

4* 
4 4S 

4'4S 
4 47 

4,47 

4*47 



^y\ 

*7. 
27 
28^ 

38 

3«; 

3«, 
30, 

3*1 
3*1 
3« 
33 
3S; 
33 

3S' 
37i 
37, 
37 
37 
38 
+0; 
38, 
4* 
40| 

4« 
4«| 
43 
43 
43 



6. 15 
6- IS 
6. 17 

6. 17 

6,17 
6.17 

6,33 
6.20 
6,23 
6*33 

6., J 

6.32 

6, 27 

6,37 

6-3 
6.2 

6.30 
6.30 

6,31 

6.33 

6. 33 

6.35 
6.3; 

6.37 

6.37 

6.40 

6, 40 



40 

4S 
4^ 
45 
45 
45 
47 
4/ 
4 

6. 50 
6.53 
6. 50 
6. 52 

6.55 
6.55 

6. 6l 
6,57 
6.62 
6, 60 

6.63 
6.62 
6.65 
6.6^ 
6.6s 
6.67 
6.67 
6, 7c 
6. 7c 
6. 7c 



t6- o 

48 
15.44 



40 

$^ 
a8 

15' ^4 



20 
16 
13 



6q 
S7 

;s 

S4 

s» 

V. 

so 
49 
48 



u 



tJ-_± 

. c 

48 
«4'44 



46 

45 
44 
4i 
42 



40 

%£ 
14^ 

30 
16 

IS 

8 

14. 4 



»4- c 

48 
13.44 



40 
36 

38 

20 
16 

13 

8 
»3' 4 



'3^ 
48 

!2,44| 



40 

36 

3? 



3' 
tS, S. 



D loo'l D. 



Cms me irJouhlt-cuMnct Sev^iU 



in 



100" D 10' 



1 



Sine 



78 Urgrccs, Of 5 urs 



Da ub 1 g^5 i n e [ C osec afit 1 1) i tn;/' | D. i o 



30 
16 



13. O C 



4» 



i 

37 

2! 

H 

34 
33 

3^1 
1> 

3" 

'.I 

37 

i4i 



45 

»4 
^3 

32 
21 

iC 
iq 

n 
16 

u 

'3 
11 
It 



10 



6' 7 







C T. XV L 



■ 



T.ogariihmic 



Vcrsed-si 



sines* Coversed- sines, &c. 



ITQ 



I i 

t 

, i 

i 

4 



44- o 

4 
8 



u Degrc4;s, or o Hourst 



loinPcgrceS) or 6 Hours 



Uu verted "tuK 



8.16417/5; 
8.16548*67 

8.36679 57 

3-t6Sjo. s8 
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9^65530. tt. 
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12 
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44 
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H 
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40 
4* 
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43 

47 

48 
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S3 



9^35752 
9.35806- 
9. 3586O' 

-35954- 

9.35967. 



09* 360-21* 

49'3^'Q7r 
8|9* 361^8- 

129.36182. 

i6\q* 3023;* 



9.65584.5 
9. 65638' 8 
9.65693.0 



9*65747, 
9p 6580 s- 



IT 
9-65855.40 
9< 65909. 3 
9.65963.2 
9*66017,09 
9* 66070. S 
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9.36288. 
9-3^343' 

9* 3^^395' 
9, 36448, 
9.36501. 



S3- 
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44 
48 
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66391* 
66445, 

9* 66498* 3v 

66551.5 
9.66604. 5S 



9^3<^SS4< 
9. 36607. 
9. 36660. 
9.36713* 
9.36765. 



58 
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3^ 

H 

87 



9.66657. 58 
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]6 



9.36318 
4j9'3^^^7J 



5.^ 
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9. 369S3. 63 

9, 36976* o8 

9^37028.47 



^.66710* 50 

9.66763.36 
9. 66B16. 15 
9. 66 868. 87 
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44 

48 
52 
56 
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9. 3 7080. 
a4i9'37i33- 
28 9- 37 '^5' 
329. 
36 



■37^37' 
.37289. 



54' 40 9- 3734'- 
9- 37393 ■ 
9*37445^ 

9^3749^- 
9.3754S. 
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12 
16 



09- 37600. 

49/37651. 
9^37703* 
9*37754' 
9-373q6. 
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S3 
54 

$5 

56 

57 
S8 

59 

60 



549.66124. 

15I9. 66178. 
66231. 70 
6628 5. 17 
66338. 5B 
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10- 64791- *° 
10.64736*51 
10. 64681. 9c 

(o- 64627. 3^ 
io. fe4;72./9c 



10. 64518. 5c 
10. 64464. 
to. 64409. 93 
10.64355.74 
10- 6430 J. 64 



[O. 64247. tx. 
to. 64193. 63 

10.641^9.73 
10. 64085.91 
10.64032. 15 
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10. 63978. 46 
10.63924.85 
i 0.638 7 1.30 
1 0*638 17. 83 
10*63764.42 



9* 6(192 



9. 66974. 



5^ 
ij 

9* 67026. 63 
9.67079,08 
9.67131.47 



9.67183.79 
9,67236, 04 
9.67288,23 
9.67340.35 

9.67392.40 



9.67444.39 
9.67496*3 
9.67548. 16 
9*67599,96 
9.67651.68 
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44 
48 

56 
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37857- 

37008. 
37960. 
3&0II. 
3806a. 



38^13* 
38164. 

382 15- 

38266. 

^$316. 

38367. 



bino 



67703^34 

67754-93 
67806.46 

67857.93 

67909,33 



67960*6- 
680 11.9^ 
6S063. 1 
681 14. Zij 
68165.37 



9^ 682 1 6. 

9. 68267* 
68318.^3 

9. 68369. 
684r9, 
68470, 



DcifihlC'Siric 



10. 6371 1. 08 

10*63657. 81 

i o. 63 604. 6 1 

10.63551^4$ 

[o. 63498. 42 



10.63445-4^ 

10. 63392. 50 
10.63339.64 

10.63286. 85 
10.63234. 



10. 63181. 4 
0.63128.89 
10.63076,37 
JO. 63023. 92 
10.6297153 



10* 62919. 2 

!0- 62866.96 

JO. 62814.77 

10-62762. 65 

to. 62710. 60 



10. 6^658.61 
10. 62606. 69 

10.62554.83 

10. 62503*04 
10. 62451.32 



ro. 62399-66 
JO. 62348- 06 
I o. 62296. 53 
to. 63245.07 
10. 62193. ^7 



10. 62r42,33 
(0. 6209T. 06 
10. 620:^9,85 
io. 61988. 71 
10. 61937. 63 



o ipy 

91.15 
91.02 
90'9c 
90. 77 
93-6- 

90, 5V 
90. 42 
90. 31 
90* 17 
90.07 

89*95 
89. 83 
89.70 
89.60 
89^8 

89-35 
89.25 

89. 19 
89.02 
88.90 
88.78 

88.6; 
88.55 
83. 43 
88.33 
88.20 
88, 10 
87. 98' 
87.87 
87.77 

87.63 

87- 53 
87.42 

87.20 
87. oS 
86. 98 
86. 87 
86.75 
86. 65 
86.53 
86. 43 
86,3 a 
86. 20 
86. 10 

86.0c 
85. 8B 

85-77 
85.67 

85-57 
85.45 
85.35 
85.2-^ 
85.13 
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10.61835. 66 
10,61784.77 
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84-50 
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133. 67 
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69432. 05 
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69520.94 
69570.29 
69619. 58 
9. 69668. 8 1 



9*69717.99 
9.69767. 10 
9. 69816. 15 
9. 69865. 1 5 
9. 69914.09 



9. 69962. 96 
9. 7001 1. 78 
70060, 54 
9. 70109. 25 
9.70157.89 



9. 70206. 48 
9.70255.01 
9. 70303. 48 
9.70351.89 
9* 70400. 24 



70448. 54 
70496. 78 

70544- 9^ 
70593.09 
70641. 16 



70689. 17 

7073 7 ' '} 
, 70785-03 
9. 708^2. 87 

70880. 66 



9. 70928.39 
70976.06 
71023. 68 
71071. 24 
71118.75 
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.71355.45 
. 71403. 62 
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SeLanl 



o» 6^632 
Oi 615^1 

o. 61 53 1 
o. 61480 
0.61430- 



0.61379- 
o. 61329 
0.61279- 
0^61229 
0.61178 



o* 6n28 
0.61078- 
0.61028 
o. 60979 
o. 60929 



o. 60879 
o. 60829 
o. 60780 
o. 60730- 
o. 606 80. 

0. 6063 1 
o. 60582 
0.60532 
o. 60483 
0^434 



o. 60385 
o. 603 3 ; 
o- 60266 
0.60237 
o.6of88 



o. 60140 
o. 60091 
o. 60042 
o. ^9993 
0.59945 



o. 59896 
o. 59847 
o. 59799 
o. 5975 
o. 59702 



o. 59f>54 
o. 59606 
0.59558 
0.59509 
0.59461 



o 594^3 
o. 59365 

Ov593'7 
o. 1^9270 
o. 59222 



0.59174 
o. 59126 
o. 59079 

0.59031 

o. 58984 



o. 58q^6 
o. 58889 
cu 58 842 
o. 5S794 
o. 58747 
o. 58700 



Costc-inl 
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84.30 
84- 18 
84.08 
83. 98 

83^87 

8V7S 
83.67 
83.57 

83-47 

%'37 
83.25 

83 17 

83.0 

82.97 

81.85 

82.75 

82-65 

82.55 

83.45 

82,37 

82.25 

82. 

82.05 

81,97 

81.85 
81,75 
81.67 
81.57 
8i.4S 
8r-37 
81.27 
81. t8 
81.07 
80.98 

60. 88 
80, 78 
80.68 
80. 58 
80. 50 
80. 40 
80. 30 
80.22 
80. i^ 
80. 02 

79- 93 

79' Sj 

79-73 
79.6 

79' 55 

79*45 
79 37 
79. 27 
79.18 
79. 08 
78. 98 
78.90 
78.82 
78.72 
78.6a 



IX I o- 



126. 57 
126.45 
126.27 
126. 12 
125.97 

125.80 
135.67 

laS' S^ 

T^S^3S 
125.30 

125.05 

124-87 

134.75 

124^57 

= 14^45 

124.2 

134- 12 

123.97 

123* 82 

123.67 

123.55 

123.37 

123.22 

i»3-o7 
122.95 

(22. 77 
122*62 
132. 50 
122.35 



122.05 
1 2 1 ' 90 



121 
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131.47 



"77 
.60 



[21, 
131. 



121. 02 
120.87 
120,75 

120. 60 
120.45 
120. 32 
120. 17 
i 20. 02 
119.90 
119.75 
119.60 
119,47 

119*3^ 

IJ9 17 

119.05 

1 £8. 90 

118.77 

118,62 
118.47 

«»S-35 
1 18. 22 

118.07 

117.92 



D. 10' 



S I liC 



9S690 
98687 
9S684 
98680 
98677 



98674 

98671 
98668 
98665 
98661 



98658 
98655 
98652 
98649 
9S645 



96642 
98639 
9S636. 
9^633 
98629 



98626 
98623 
98620 
98616 
98613 



98610 
98607 
98603 
98600 
98^97 
98^94 
98590 
98587 
985S4 
9S58 



98577 
98574 

9857' 
98567 
98564 

98561 
98557 

98554 
98551 

9854S 



98544 
98541 
98538 
98534 
9853' 



9B528 
9S524 
98521 
98517 
Q85 



98511 
98507 
98504 
98501 

98497 
98494 



Doubl'5-^inc 



Coiinft 



0.28793 

o. 28790 

0.28787 

o. 28783 
0.28780 



^8777 
^8774 
28771 
28768 
28764 



0.28761 
0.28758 

0.28755 

o* 28752 
0.28748 



0.28745 

0.28742 
o.2873g 
o. 28736 
0.28732 



Oi 28729. 
o, 28726 
Oi 28723 
0.28719. 
0.28716 



0.28713 
o. 28710 
0.28706 
0.28703 
o. 2870Q 



o. 28697 
o. 28693 
o. 28690 

0.28687 

o. 286S4 



o, 28680 
o- 28677. 
o. 2S674 
o. 28670 
o. 28667 



o, 28664 
o. 28660 
o. 28657 
0.28654 
o. 28651 



0.28^47 
o, 18644. 
0.28641, 
o, 28637 
o^ 28634 



0.28631 
o. 28627 
o. 28624 
o. 28620 
0.28617 



28614 

28610 
10. 28607 
28604 
38600 

28597 



o. 
o. 
o. 



Cos^JCiBt 



0.01309. 
0.01312- 
0.01315" 
0.013 19. 

o. 01322. 



59 

74 

06 
22 



>i325. 



0,0: 

0.01333 

0.01331. 

0.01334- 
0.01338. 



o. 01341. 

0.01344, 
0.01347. 
o. 01350. 

0.01354. 



0,01357. 

0.01360. 

0.01363. 

o. 01366, 
0.01370. 



0,01373. 
0,01376. 

0.01379* 
0.01383. 
o- 01386. 



0,01389. 
0.01392, 
Oi 01396, 
0,01399. 
o. o 1 402. 



0.01405. 
0.01409. 

0.01412' 

0.01415. 
0,01418. 



o. 01422. 
0-01425. 
0,01428. 
0.01432. 
Q-OH3 5- 
0.01438. 
0,01442, 
0.01445. 
o. 01448. 
0.01451. 



0.01455. 
o. 01458. 

o. 01461. 
o. oi46|. 
0,0146?, 



0.01471. 

0.01475- 
0.01478. 
0.01482. 
o. 01485, 



0.01488. 

0.01492. 
o. 01495. 
o, or 4981 
o. 01502. 
o. or 505. 



O.ioo" D. 10 



S-47 
5.97 

S.»8 

S-aS 

S-30 
5-3° 
S-3» 

S-3* 
S-33 
S-33 
S'33 
S-33 
5'3! 
S'37 
S-37 
5-3- 
S'38 

S'38 

J. 38 

5.40 

5 

S 

S-4S 

S-43 
S.4S 

45 
43 



4= 
40 



i 
i 

S'4S 



47 

- ^2 
S.48 



5'S» 



5SS 



S7 

S8 

6c 

J. 62 

J. 6a 
5-63 
S'^3 
5*63 



Spc;iii1 n.soo")0. JO* 



060 



Cosine |noub]p-co'iine| Sciinnt 



165 Degrtes» or 11 Hours^ «___^^ 

Id. too'' I D. 10^ I Siiic I Duuble-sigg | Cnseci^nt [p iqo^'I D.iq* 



75 Degrees, or ^ Hours. 



. 24f^^6 



a8^ 



48 



o 54 



T let. 




Logarithmic Versed -sines, Coversed'Siiies» kc 




i6. 



o 
4 
B 

i6 






3^ 

44 

4 8. 

o 
4 



i** 47161.89 

3-473^4*7^ 
S. 47467. 4i 

8L 476q3>46 

; 1,47794. 80 

S. 47897,0 

'^ 4-999. »o 

48101-07 

48^03. 9 1 



16 



a4 



44; 
48 



T^ * _ ^ ft 
8.49315.30 
8^49415.73 

49516*01 
-49616, 19 
L497i6>a5 



H 




mr. 



16 



,%0 

s8 



se-4 

44 
4a 

56 



16 



^4 

3 

.^6 



44 
4S 



J' 

60» O 



14 Degreesror o Hours 



\>j icij-sine 1 D.ioo j D^ lo^ |CQverjed-5mg|D.jQo^'| D. 10 [ 5uyersej-&iue | D>tQQ^[ 



CfjVCTSiitl-sinf E>. J 00' 



I* 48304* 64 
48406.15 
4S507.73 
48609. (0 

487 10- 34 



48S1 



Si 1. 4 

t"9 1^-47 
490 II' 36: 
49114. tj. 



t i 



,ZJJ^ J. 

8*49816. t9 
8.49916.0a 
8. 5001^, 73 

I. ^oii4t So 



8. 50514. 16 

8.50415.41 

8. 105 1 2. 54 

1 8. 5061 K 56 

) 8* ;o7io. 4a 



8 



8. 50S09. 25 
8. 50907-92 
8. 51006.48 
8. 51104 93 

8. 51^03. ;6 



8. 51301*48 
8,51399.59 

8. 5U97^S8 
S, 51595.46 

8.5169^.34 



J9, 08.51790-89 

48*51838.44 

88.51985. 

8. 5^083*^0 

3. 53180.4a 

59. aojC 52277. 5a 
8-52374.51 
^ 52471-40 
8,52568.17 
8. 52664. 84 



28 



8. 5276 1 . 39 
S. 52857/84 
8.52^54,17 

S3<5S^- 40 
3.53146.5a 
8^ 51(242. ^3 



Stiv^r*cd-ime 



7^3^ 

7f^*7 
70,97 

70.77 

7^-S7 

70-35 
70. I 
69. 9 
69. 73: 
69.55 

^9 3S 

69.13 

68.9 

68,75 

68.55 

68-33 
68. 1 5 

67- 93 

^7-75 
67^ S 5 

^7-37 
67.15 
66.97 
66t 77 
66.57 

66.38 
66 - 
65. 9H 
65*80 

65.60 

65.42 
65.32 
65.03 
64* 8^ 
64.65 
64,45 
64.37 
64.08 
63.88 
6^ 



63, 52 

63. 32 
63.13 
62.97 
62,75 

62- 58 
62.40 
6a. 20 
63. 01 
61,83 

61.65 

61.48 
61,28 
6 1 . ] a 
60.9- 

60.7; 
60,5; 
60.38 
60, a o 

60tO2 



0. 100' 



D, io> 



257*07 
256^75 

256,45 
256-15 
255.85 

255, 22 

254-91 
254. 60 
254*33 

154*0^ 
253.70 
253.42 

, S3- 'o 
252.82 

252, 50 

253. 22 
51.90 
251.62 
251*32 
251.05 
2 50. 72 
250,45 
250.15 
249.85 
249, 57 

349*2^7 
348. 97 
248. 70 
248. 40 
248, J 3 
347.82 
247.55 

^47' a S 
246.97 

3464 67 
246. 40 
346, 12 
245.82 



70245.5; 



345.37 
244* 97 
244. 70 

^44' 45 
344. 12 

343-87 
243.60 
243,30 
343. 05 
242.75 
242, 47 

243. 32 

341.91 
241-67 

34r,37 

341, 13 
240.82 
240. 57 
240.30 
240- Q2 



D/io' 



Suver4CiJ»iitic 0,100'' p. 10 



8797^ 
87955 

87939 
87922 
67906 



87890. 

87B74 
S7858 
87841 
87825 



87809 

^7793 
87777 
87760 
87744 



87728 
87712 
87695 
87679. 
87663 



87647 
87630 

87614 

8759S 
87581 



8756^ 
S7549 

87533 
875^6 
87500 



87484 

87467 

8745r 

^743 S 
874:8 



874C3 
87386 
S7369 

87353 
S7337 



87^20 
87304 
87287 
8727T 
87255 



87238 
87222 
87206 
87189 
87173 



87156 
87140 
8712^ 
8710^ 
87091 



87074 
87058 
87041 
87025 
87008 
86992 



CovcfifH 



1 04 Degrees, or 6 Hour^. 



26.97 
26.95 

26. 98 
26.9 

6,9s 

27.00 
27-00 

27, 02 
27-02 
37.02 

37.03 
27*05 
337^05 
/ 37.07 
^27.07 



761*7* 

49i:r 

341^^* 
' 27. 

43^ 



40.45 
40. 43 

40-47 
40.4 s 
40. 47 

40.50 
40,50 
40. 52 
40. 53 
40. 5 a 

40- 55 
40. 57 



V. 



40.7 
40.73 

4x3.73 

40-75 



lai 



iB 



47'^^ 
8? 



,30 

.3 

27, 30 

27,33 

27.32 

27.35 

27*3 

27.25 

37-27 

27.37 

27. a8 

27.28 

37,30 

17-30 
27-30 

27.^3 

27.32 

27.35 

*7-5^ 

17-3 

^7-37 



40, 
40 

40.60 

40. 60 
40. 62 

40.65 
1040.65 
40, 6 i 

40,67 
40,67 
40. 

I 

« 7 40. 75 
1840,77 

40.77 

40.80 
40, 82 
40. 80 
40.85 
40. 82 

4o.¥?7 

40.87 

40,87 

40*90 

,40. 90 

40.92 

40.92 

40.95 

40.95 
10,95 

4T.00 

40. 97 

41.02 
4 



34 
97 
59 
2_i 

43 
04 
63 

8a 
40 
98 

5s 
12 

68 

24 

79 
34 
89 

43 



»?• 


^1 


1^. 


18 


»7< 


^8 


»7- 


40 


47. 


40 


»-• 


41 



37.43 

37.4a 

*7*43 



,00 
4 1 . 02 
41*05 
41.05 
4i-07 

41-07 
41* JO 

41* 

4T. 

41* 
41. 

4t. 



utoveisftd^siij. 



0.29453. 
0.29451, 

o. 294 50 t 

0.29448* 

o. 29446. 



o. 29361, 
a. 39360, 04 
o. 39358. 3ft 

0.^9^56. 7T 



16^ UcgTft-h, or 11 Hours 



Covened-^tne I Q, 1 ^* | P 1 o^ \ Ver ECil-ii nc | D. 1 00'^) D^ 10' |Sy cnvcr^eil -< 1 » jD. % ooj 



75 Degrees, or 5 Hours 



li 





Logarithmic Siacs, Double- sines* Rrc. ^^ 



15 Degrees, or 1 Houf. 



^ 105 DegrcesT or 7 Hours* 



71871. 3j 
71917,^^ 
71964.48 

72010*95 
72057,36 



72103.73 
7ft 150, 04 
9.72196.3c 
9* 72342, 5c 
9.72286.66 



7*334' 7^ 
72380-80 
73426. Sc 
72472. 74 
9. 7251 8^63 

9.71564,47 

9. 7261O1 2fi 
9.72655,90 
9,72701.67 



het^iit D, 100" 



10. 58700.38 

10- 58653.26 

10. 58606, I<^ 

to. 58559. lb 

10. 535^2. 2: 



0,58465.32 
to* 58418, 4fc 
to, 58371.6$ 
10-58324-94 
[Q. 58278.26 



10. 58231.63 
10, 58185.05 
fo. 58138, 52 
10. 58092,05 

ro. 58045,64 



10,57999.27 
io» 57952,96 
10* 57906. 70 
10. 57860.50 
10. 57S^4-:U 



10,57768.24 

10. 57722.20 

10. 57676,20 

o* 57630.26 

10.57584-1? 



9. 73245. 86 
9.73290,68 
9*73335*^5 
9' 73380- 77 
9,7342^.64 



J9-43SVO* 
tl9-43%5* 
- 43^79* 
9-437^4* 



.43812. 

'43857* 
9.43901. 

9'4394J- 
43^9- 
9' ^33- 



iO. 57538, 53 
TO. 5749^' 74 
10.57447-0' 
10. 57401^33 

10. 573 55 w<^ 



. 72792. 86 
.728^8, 41 
, 72883. 89 
,71929.31 
^72974,69 



to, 57310. 12 
JO. 57264, 59 
10. 57219, 1 1 
10,57173,69 
io, 571^^-3 



9, 73030, 1 

9- 73065.28 

9. 71 no- KO 

9 

9* y^^oo' 79 



ro. 5 7082, 99 
10,57037-72 
to, 56992, 5c 
to* 56947* 33 

10, 56902, 21 



to. 56857* J 4 
10. 56612- 12 

10, 56767, 15 
10- 56722,2:^ 
10* 56677. 36 



9, 7347^' 46 



9- 73559^94 
9, 73604. 6 

9. 73649-33 



73693.80 

9-7373«'3^ 
9, 73782. 80 
9.73827.22 
9^73871,59 



73915.92 
7396a. t9 
74i?04. 42 
74048.60 

7409J-73 
74136, Si 



Double- < me 



10, 56632, 54 

(0. 56587-77 

10, 56543,06 

o. 56498, 3c; 

10. 56453.77 



10- 56409. 2C 

to, 56364. 66 

I o. 56320. a: 
10,56275. 78 
10. 56231,4* 



10. 56187, of 
!o, 56142. 8a 
(O, 56098. 58 
10. 56054.4c 

lOi 56010.27 

iO. 55966, ic 



7*^-53 
78-45 
7S^3S 
78,27 
78. J 7 

78.07 
78.0c 



77, 
77- 
77' 

77^ 
77' 



90 
80 
72 

63 

55 
77-45 
77-35 
77^28 

77.18 
77, 10 

77.00 

7^-93 
76,83 

76' 73 
76.67 

76*57 
76,48 
76^40 

76-32 
76,22 
13 
05 
97 
88 
80 

70 



D. to* 



117, 8c 

117.67 

117,53 

117, 

117, 

117, 
iij, 

116. 
1 16. 
116 

116,45 
116. 32 
116. 17 

1 16,02 
115,92 

i»5-77 
IS- 65 
115 

1 1 



. 40 

. 10 
.00 
,85 
.70 
'57 



4C 
^5 
10 
oc 

B5 



76. 



75 

75 
75 
7S . 

75' S3 
7 5-45 



lis 
115 

114 
U4 
114 

114 
114 

114,20 
114-07 
"3*95 
1 13* 82 
13.7c 



•37 
.28 



75 
75 
75 
75 
75*03 

74-95 

74.87 
74.78 

74- 7« 
74.62 
74,52 
74-45 
74-37 
74-^8 

74,20 
74-13 



74* 
73- 
73- 
73- 
73^ 
73- 
73- 
73- 



,60 

-47 
•3^ 



-45 

.30 

.17 
,05 
.92 



"3 
U3 
113 

113 
113 

1 12 

I 12. 80 

112,67 

ti2*55 

4a 
30 
17 
05 

92 

77 
,67 

'5S 
.42 

,30 

. 2C 
,05 
.9a 
110.82 

110*67 
110.57 

I to. 45 

110.32 
1 10. 20 



112 

112 

ns 
112 

III 
( 1 1 
1 1 1 
III 
1 1 1 

:ii 
11 1 

HI 

no 



Sine 



D. ioo 



/^pT 



10- 



98494,38 
98490, 9c, 

98487,60 

98484, 20 
98480.81 



98477* 4*^ 

98474.0c 

98470. 59 
98467,17 
98463,75 



98460. 33 
98456.90 

9*^453' 47 
98450.Q4 

913446. 6g 



98443. 16 

99439^71 
98436, 26 

98432,81 
08429^35 

98425,89 
98422, 4 
9^418.9 
98415.4 
98412,00 



98408. 52 
98405,03 
98401. 54 
Q8398.05 
9^394' S 5 



98^91.05 
98387. s_ 
98384,04 
98380. 52 
98377. OJ 



Dmible^MTic 



9^373* 4S 
98369.96 
98366. 43 
9S362, 90 
98359-3^ 



98355,82 
^352,27 
98348,7 s 

98345^17 
98341,61 



98338.05 

9S334-49 
98330. 92 

9?3^7-35 

98323.77 



98320. 19 
98316.61 
98313.02 
98309. 42 

98305.83 



98302,23 
98298, 62 
9829 5< 01 
98291.40 
98287,78 
98284, 16 



Cosine 
10 Hours 



o, 28597,38 

0.28593.99 
o. 28590. 60 

0.28587,20 
0.28583.8 



0.28580.40; 
0.28577,00 

0,28573,59 

0.28570. 17 
0.28 566, 7 5 



Cws«!;iiit 



o. »8563. ^j^ 
0,28559.90 
o, 28556. 47 
0.28553.04 

Q, 28549, 60 



o. 28546, 16 
o, 28542,71 

0.28539.26 
0.^8535*81 

0,285^2.35 



0.28528,89 

o. 28525*42 
o, 28521,95 

0,28518,4s 
o. 28515.00 



o- 28511. 52 
0.28508.03 

0,28504-54 

0.28501.05 
o, 28497. 55 



0,28494,05 

o. 28490. J 5 
0,28487,04 

o, 28483, 52 
0.28480-01 



o, 28476,48 
0.28472,96 
o. 28469, 43 
0,28465.90 
o- 28462. 36 



0,28458,82 
0,28455.27 
0,28451. 72 

0.28448. n 



o, 28444,6 



0.28441, 05 
0,28437.49 
0,28433,92 

0-23430-35 
o. 28426, 77 



0.28423. 19 
0.28419.60 
o. 28416.02 
0-28412.41 

Q- 28408. 83 



0.01556.84 

o. 01 560. 29 

0-01563. 74 
0.01567. 19 
Q. 01 570.^5 



.28405,23 
.28401.62 
.28398.01 
.28394.40 
P 28390. 78 
> 28387, 16 



0.01505.62; 
0.01509.01 
0.01512. 40 
0.01515,80 
0.01519. 19 



0.01522.60 
0.01526.00 
0.01529. 41 
0*01532*83 
0.01536.25 



0.01539-67 

o. 01 543* i<> 
o, oj 546. 53 
0^01549,96 
0.01553.40 



0.01574. n 
0.01577.58 
0.01581.05 

0.01584. 5a 
0.01 588. 00 



0,01591. 48 

0.01594,97 
0,01598.46 
0,01601, 95 
0.01605.45 



0,01608,95 

O-0t6l2- 45 

0.0161 5, 96 
0.01619. 48 
0.01622, 99 



0.01626, 52 

0.01630.04 
o. 01633, 57 
0.01637, 10 
0.01640. 64 



0,01644. tS 
0.01647.73 
o. 01651. 28 
0,01654.83 
o. 01658,39 



o.oi66r. 95 
o, 01665. 5' 
0.01669.08 
o. 01672, 65 
0,01676, 23 



D too'' U, jo^ 



0.01679. ^^ 
0.01683. 39 
0.01686. 98 
0.01690. 58 
0.01694. "^ 



D^iihtt'iLvunt 



0,01697, 77 
0,01701,38 
o, o 1 704, 99 
0.01708. 60 
0-01712.^2 
0-01715. 84 



iictant 



6% 
67 
6 
6 

67 
6B 

70 
70 

7<^ 
72 
72 
7* 
73 
73 

75 

7S 
75 
77 
77 
78 

?1 
7« 

8c 

80 
82' 
82 
8s 
83 
^3 

83 
8 

8? 

8 

8 

87 
88 
88, 
90 

9Q 

92 

92 
92 
93 

93 

93 



9S 
97 
97 

9 
9 

00 

98 

00 



8.47 
8.47 
8.50 
8.47 
8.5a 

8.50 
8.52 
f'55 
8-55 
8-55 
8-57 
1-57 

8.60 
8.60 
8.62 
8.6a 
8.63 
8.65 
8,65 

8.67 
8.67 
8-67 
8^70 
8. 

8.72 
8*72 
8.72 

8,7s 
8,75 
8.77 
8-80 
8.77 
8.82 
8-80 
8-82 
8-82 
8-85 
8.85 

8,87 
8.87 
8,87 
8.90 
8,90 

8.90 
95 8.92 
8,92 
8,9 
8.95 

8- 95 

8.97 

9,00 

8.9 

9.00 

9.02 

9-02 

9.02 

9^«^5 
9.05 



6g. 
5^' 

48 
19-44 



59' 34 



59* 4 



^9' mm 
5644 

5^43 
4S. 
58.444^^ 



5 

57| 



40 
3^ $4 



5* 



2C 
16 
12 

Mi 



49 



♦6 



5? 

16; 
13 3J 
83 



S8. OJ. 

5^2 

44> 
57- 



40 2 j 

3&t 

3223 

28 22 

12 ii 
811 

57' 4 'g 
57- oil 

5llJ 



5^-4^ 



D. I©' 



Co*in^ 



164 l>egrees^ or 

D^uble-cQ^iiial SecitnP T T-Ioq" I PI IQ^ | Sine ~j DQubjc-sinc j . Co^eciat_ jDioo'^iP, 13 



^4 Depreet, or 4 Hoiirs, 



4c 
36 

3! 

2 

56* 24 

16 
12 

% 

4 
56. o _o 



t\I 



T. XVL 



Logarithmic Versed-sloes, Coversed- sines, &c« 



15 Degrc^ S t or 1 Hour. 



Verged -sine [P. lo^'' [P ■ lO' [CQvcried-^inc|D.iot>' ] D^ io^| :^uver>fcd>sine |d.iqo^'(d. to* |SuCQverscd-^in.|P ioo''| IJ^ 

^'^ 105 Degrees, or 7 Houn. 



Covericd-iine 



s 

16 



3. $3241. 53 

8- 53338- 44 
«• 53434.43 
«S3|*9-9» 



38 
3* 



36 



0.208* 537^0-98 

»48. 53816. 35 
8. 53^1 i>6i 
8,54006.77 
8. 54 tot > 6a 



0*40-8, 54196, 76 
8. 54291.60 
8. S43B6,33 
8. 54480. 96 



44 

48 

56 



3« 5 4669 « 90^ 
4|3. S47^4<*^ 
18,54858-43 
8-|49S*'S3 
8.55046-54 



tt 

16 



.30 

S4 
^8 

^6 



8.55140.44 
8,55134.23 

8-SS3*7-93 
8.55421.51 

«. 5; 515.00^ 



.40 
44 



5* 

S6i 



2. o 

4 
8 
13 
j6 

I 20 
^4 

3? 




9. 55608*39 
8, 55701,67 

" S57?4-^S 
8,55867.93 
8, 55980. 9 r 



8,56073.79 
8. 56166- 56 
8* 56259,24 
8. 56351-81 
8- 56444- 29 I 



( 59. 48 

»S9v3^ 
1 59, 1 2 

158.95 

*S8'77 
158*60 
1 58. 42 
158.23 
158*07 
157.88 
iS7w 
S7^S3 
57-37 
157. so 
157.02 
1 56. 83 
156.6S 
t56. 50 

156-32 
156. 17 
155-98 
155. 80 
(55,6 



8* 56536, 66 
8.56628*94 
8. 567^1, II 
8,56813.18 
3^8^905^ 



12 



408^ 56997*04 
448.57088.8 
488. 57180- 49 
528.57372.0 

56 8. 5 7 3^- 5 S 



i 



3,2c 

24 
28 

36 



8 57454-9-1 

8* 5 7 54^' a 3L 
8.57637.41 
ii8p 57728, 5c 
8. S^S'QQS 



'55-47 
VSS'3<> 

i54'97 
154.80 

1 54. 62 

'54-47 
1 54^ 2B 

'54* 13 

53^95 
153*80 
1 53* 62 
'53' 4S 
'53-3<^ 
^53*13 
152,95 
I 52. 8c 
152.63 
151.4} 
I 52^ 32 

52, 13 



239-^3 
238.97 
238.67 
338* 42 
^jS. 1 5 

»37'9<5 
237.62 

^J7v35: 
237* JO 
236. 82 
236. 57 
236. 30 
256.05 

235.80 

^35-5 

235-2 
235,02 

^34' 7 S 
134-47 

^34^ 5 

233, 9 

233' 7 
*33'47 
233*20 
232,95 
232* 70 

*3i-4<; 

232^ 20: 
*3i»92 
231. 70 
231*42 
231.20 
230* 92 
130. 70 
230, 41 
230-17 
229,95 
229. 70 

229. 42 
129* 20 
228. 95 
2a8> 70 
228. 47 

228, 20 



9.86959.49 
86943-01 
86926- 53 



9. 86910- 04 
9,86893,55 
9, 86877*06 
9. 86860. 56 
86844.05 



9* 86827. S4 
668 n,o 
9. 86794. 50 
9,86777,981 
9- 8676^-45 



9. 8674+. 91 
9,86728.37 
9.86711*132 
9, 86695.27 
9, 8667I 72 



9,86662. i6| 
9*86645.59 
9, 86629.02 
9* 866 12> 44 
9.86595,86 



3-4C 

44 
4t 

Si 
4* o 



8.57910.39 

58001, 19 
8- ^8091. 8g 
8* 58182. 50 
8, 58273.01 

^■S^4S3'74 

8. 58543- 9^ 
8, 58634.09 
8- 58724. 12 
8. 58814,06 



SilT^rt«il-&ifie 



51.82 

i5r,67 
( 5 1 . 48 

">' 33 
^51. I 

t5l,02 

150.8^ 

150,68 



r5i,€^§ 227*97 



9.86579.28 
9,8656^.68 
9, 86546109 

9.86529.49 
9. 8651 2.88 

86496. 27 
9, 86479, ^^ 
9. 86463* 03 

86446, 41 
9. 86429, 78 



864 1 3, 

8 6396, 
. 86379,1 
9.86363,20 
9,86346.55 



9, 86329. 89 
9- 86313.22 
9-86296* 55 
9, 86279. ^7 
9.86263. 19 



27*47 

27*47 

7.4a 

27.48 

^7-4^ 
27, 50 
27, 52 
27. ja 

^7- S3 
^7- S3 
S7- S3 

n-ss 

17- 57 
17.57 
27. 58 
27.58 
27*58 
27.60 
27.62 
27.62 
27,63 
27.63 
27.6} 

27,67 
27-6 
27,67 
27. 68 
27.68 

27.68 
27.71 

27. 70 
27.72 
^7- 73 

^7-73 
*7' 75 
^7-75 
^7.75 
*7' 77 
2 



SiKiQVcr-^eil'&in 



+ I.17 
41.17 
41*20 
41.20 
41* 22 

41*22 

41*22 
41*25 
41.27 
41*27 

4i-3=» 
41,30 

4"-3& 

41-3 

4"*35 

4t-3S 

41-37 

4"-37 

4>*3 
41.40 

4t-4a 
41.42 

41-45 
41-45 
41-45 
41.50 

4t-47 

41*50 
41.52 
41.52 

41*52 
41.57 

41 SS 

4''57 
41* 60 

41. 60 
41*62 
4 1 . 62 

41.62 

S 



0*39356*7 
^*^93SS05 

'0-^9353-36 
10. 2935 [* 71 
to. 29350.05 

10.29348*37 
to. 29346, 70 
to. 29345.02 

10.29343*35 
10,29341.67 



10.29339.99 

lOi 29338.30 
10.29336.62 

'c»'»9334-93 

10* ^9333. 2 



10*29331.55 

10.29329-86 
10.29328- 17 
10, 29326, 47 
10*29324.77 



' 50- 53 
'50-37 
1 50, 22 
150.05 
149,90 



227. 72 
227. 50 
327, 2a 

227* 00 
226* 75 
226, 52 
326. 3 
226. 02 
225,80 

225- 55 
225.32 
225.07 
214,85 



f>* 100'' 



D. 10* 



9,86246, 51 

9* S6229. 81 
9.86213 
9. 86196. 4 
9, 86179. 71 



13 



9- 86163.00 
9-86146.28 
9. 86129, 56 
9,86112. 83 
9. 86096* 10 
9* 86079* 36 
9, 86062. 62 
g. 86045* 88 
9. 86029. '^ 
9.86012.37 
9,85995,60 



7-7S 
37. 78 
37.8041 
27*80 
27.80' 

*7'S3 
27*82 
27.8^ 

27-85 
27-8.' 

27-87 
27.87 
27.88 
27^88 
27* 9c 

a7-9<^ 
27, 9c 
27,93 
27.92 
27.95 



41.6 
41*67 



10* 39333. 08 
to. 29321* 37 
10-29319.67 
10.29317*97 
to. 39316* 26 

10,39314-55 
10.39312. 84 

10- 3931 1. 13 
to. 29309* 4 f 
10, 29307, 69 



10. 29305. 98 
10* 39304. 26 
10.29302* 53 
10.29300,81 
to* 29399.08 



10, 29297. 30 
to* 39395* 63 
10.29393. 89 
10,29292. ]6 
10. 39290* 43 



70 
70 
70 

41-75 
4t-7a 
41.75 

4»'77 

+ >'77 

41,80 

41.8 

41.82 

4 1 82 

41.85 

41 85 

41^85 
41-90 

41.87 

41.92 



10,29288.69 
10. 29286.95 
10.29285,21 
10.29283. 47 
10.29381. 72 



10. 29279* 98 
10* 19278. 23 
10.29176,48 

10,29274. 73 
to* 19272* 97 



to- 29271. 23 

10. 19269* 46 
r 0.29167* 70 
10-29265.94 
10.29264- 



LO. 29263.41 

to. 29260. 64 
10,39258* 87 
10*29157. 10 

to. 29^55' 33 
0,29353* 5< 



1 10,29353* 5^ 
Verici!-%iii*r 



164 Dcgreesi or 10 Hours 



Cnveft^d-^iocJD, loo '' \ D. lo* | Versed-^sinff |d.Ioo' |n lo* [Socoverie^t.jin.lD t 



74 Degrees, or 4 Hoiirs 




128 CT. XVL 



LogaTkhmic Sitics, Double-sines, &c, 
16 DcgrcgSf oi^t Houn 



Slrto I Double-si rie 17 C^^^^'^^ |D.ioo^'| D. io [ Ciisige [DQuMc-cosine | Sccunt 



a^^l D t£>- 



106 Degreci> or 7 Hours, 



4 
8 

16 



ic 
11 

IS 

'3 
U 

IS 
t6 

*7 
iS 

1? 

so 
2r 

34 

^3 

54 

3^ 
3^ 

37 
IB 

39 



.20 

24 

23 

36 



40 

43 
44 



4 
46 
47 
43 

49 



.40 
44 



48 
52 



Ctiiiiic 



44Q3J 
.44077. 

44111. 
.44165, 



44*S3^ 
44^97' 
44^4*' 
44384 
444^ B 



9 
9 



74(3^' 
74180. 

74324* 
74268. 



Si 
84 
62 
76 

H 

9* 743 56, 49 
9. 744Q0. 28 

g. 74444. 03 
9. 744^7- 73 
379'7453liiZ 



9-44471*97 
9* 445 ^S- S3' 
9-445S9 
9.44602 

S*>9^44645^ 



049 
509 



4 

e 
16 



y 



3^' 



> 44<^S9' 
9.44732. 

9*44775* 
9,44319. 

> 44862. 



74574- yy 
74618.53 

7466a, 04 

7470c. j;o 

9.74748,91 



9,74792,17 

9' 74835* S9 
9,74878.86 
g, 74922, 09 
749<Jv a? 



o. 55966, 19 
o^ 55922- 16 
0.55878.18 
0-SSSi4*a4 
Q- 5 mo* 35 



O' 55746- S 
o. 55702. 72 
0.55658.97 
o* 55615,28 
o. 55c;7i.6:j 



9.44905. 



4494B 

9*4499'* 

339*45^34- 
"' ^ 45077- 



.40 
44 
4H 

53 
5'^ 



9» 7500S* 401 



75094*53 

9*75137-5^ 
9,75180.46 



4 

8 

12 

16 



6- 20 



^4 9 
281 

.40 
44 
4S 



4 

8 

12 

16 



7. 20 
24 
28 

3^ 



.40 

4+ 

48 

^? 



45120. 
45163. 
45106, 
45248. 
45291. 



9-75"3'37 
9, 75266* 22 

9*75309-03 
9'7535fw9 
9* 75394- 5 1 



^J* 4^334' 

9' 4S376- 
9.45419. 

9.4546:. 
9*45504 



?* 75437* *8 
9- 75479* Si 

9- 755*^-39 
9.75564,92 

9- 75^^7*4 J 



45546- 

455%' 
9.45631. 

9 45673- 



9*45 



•t6. 



4575^* 
45800. 

45842, 
45884. 
45926. 



45968. 
46010, 

46052. 
46094- 
9. 46136. 



84 9 

79 

70 

^t 
3^ 



g, 46178. 
9.46219, 

46261. 

46303. 
9 46144* 



46386* 

46427- 
46469. 

46510. 
9*46552. 
J- 46593- 



39 
90 

38 

8 

19 

53 



Si Sic 



r 505^* 49 



75649*86 
75692. 26 

g.75734-6t 
9.75776.92 
7 58rg. 18 



9*7SH6t*40 
9-75903 5 

9-75945^7 
9.759^7.80 
g. 76029. 84 



76071.83 
76113.79 
76155.70 
76197.56 
76219.38 



9. 7628 1. 16 
9. 76323, 89 

76364* 5^ 
76406. 23 

76447* S3 



76489.39 

76530-90; 
76572. 38 
76613.81 
76655. 19 
76696. 5^ 



iX ICO 



0,55528.03 
0.55484.47 
0.55440.96 
0. 55397, 50 

0*55354*09 



Dtiublc*i,itic 



553 » 0-73 
55267^41 
55224*14 
55180,9? 
5;^17*73 
55094-60 

5505'- S 

55008.47 

54965*42 
549^3^53 



o. 54S79.61 
0. 54836. 78 

0-54793-97 
o* 5475'-*^ 

0.54708. 49 



o, 54665. 82 
o* 54623, ig 
Oi 54580.6 
0,54536' oS 
o* 54495* 59 



o 5445^14 
0.54410.74 

o. 54368.39 
o. 54326,08 
0. 54283.8^ 



0. 54241, 60 
0.54199.42 

0, 54157- sy 
0,54 It 5- 20 I 
0.54073. 16 



o, 5403 1 . 1 6 

o* 539^9' 2 * 
o* 53947-30 
0,53905,44 
o, 53863, 62 



o- 53821,84 
o. 53780. It 
0.53738.42 
O' 53696^ 77 
o- 53655* I 



o. 53613. 61 

0.53572.10 

0. 53530*63 
o. 534539. tg 
0.53447,81 
o, 53406.47 



Ctisccaiit 



71-3^ 

73-3^ 

73- =3 

73-^5 
7J.O 

72.98 
72, 92 
72.82 

7a- 75 
72i 6 

72. 60 

72.52 

7^*43 

73-35< 
72*27 

72* 20 
72. 12 
72*05 
71.9 
71*8 

71.82 

7'' 73 
7r.6; 
71.58 
71.50 
71.42 

7'- 35 

71.27 
71,20 

7U 12 

71.0 

70.9 

70.8 

70.61 

70-75 

70- 67 

70. 

70. 52 

70^43 
70.37 

70. 30 

70*12 

0.15 

/O.O 

70. 00 
69. 91 

69,85 

69*77 
69. 70 
69,63 

69*55 
69.48 
69, 42 

69- 33 
69.27 

69. I 
69, 13 

69.0 

68.97 

68.90 



D. 100" 



Sine 



ro. 07 

09,95 
09.85 
09. 73 

09. 6d 
09,47 

09*37 

09.22 
09. 12 
09-00 

08.90 
08. 77 
08.65 
08.52 
08. 40 
08, 30 
08-17 
08.0 
07,95 
07. 82 

07, 72 
07. 60 
07.47 

^7-37 
07*25 

07. 12 
07,02 
06. 90 
06* 80 
06. 67 

06,57 
06.45 

06- 32 

06. 22 

06. 12 
06* 00 
05.87 
05. 77 
05. 65 

05-55 

05.45 
05. 32 
05.22 
05. 10 
05,00 

04^87 

04*77 
04.65 

04-55 
04*45 

04.32 
04. 22 

04. 12 

04. oa 

03.90 

03-77 
03. 70 

03-57 
03-45 
03* 35 



9S284- 1? 
9. 98280. 54 
9. g8s;f>, 9J 



DoHMc'sinc 



10* 28387. 16' 

10.^8383. 54 
10.28379. 91 



;. 98273. 28' 10. 28376. 38 



;. 682691.64 



9.98266- 00 
9. 98263.36 

98258. 

9.98255.06 

9.98251 40 



10.18372.64 



Co^ecauc tJ, ( 00'" O. to' 



0.01715. 84 
0.01719.46 
0.01723.09 
■ 72 
36 



. 9^^7-74 
g. 98244. 08 
g. 98240. 41 

9- 9®^36' 74 
9. 98233.06 



9. 98229. 38 
9.98225,69 
9, 98222,01 
9*98218.31 
g. 98214. 62 



D. t o* 



9, 98210. 92 

9. 98207* 21 

9.98203.5 
9,98199.79 

9.98196.08 



9. 98191* 36. 

9,98188. 63' 
9,98184.90 
9^ 98181. 1 
9,98177.44 



9,98173.7 

9^98169.95 
9.98166,20 

9.98162.45 
9*98158.70 



9*98154*94 
9.98151.17 
g. 98147.40 
9.98143.63 
9*98139.86 



9.98136.08 



10,28369.00! 
10. 28365. 36I 

10. 28361.741 
to. 28358.061 
10. 283 54. 40 



10.28350.74 
10.28347,08 
10.28343.41 
10*28339.73 
10. 28336. 06 



10,28332.38 

10*28328, 69 

EO. 3S325.OI 
EO.283il.3i 

to. 18317, 62 



10,28313.92 
10*28310.21 
10*28306. 50 
10. 28302. 79 

to* 28299.08 



to, 28295. 36 
ro. 28291,63 
to. 28287. 90 
10.28284. *7 
(0.18280. 44 



10. 28276. 70 
10.28272.9 
10.18269, 20 
10.28265. 45 
10* 2826N 70 



10.28257.94 
10.28254* 17 
10,28250*40 
to* 28246. 63 
to. 28242. 86 



10.18239*08 



9. 98132.29110. 2S235, ig 
9. 98 1 28* 50[ 10* 2823 1 * 50 



g. 98124. 71 
g. g8i2o* 91 



g. 98117. 11 
9*98113,31 
9, 98 109. CO 
9, 98105.69 
g* 98101* 87 



9.98098.05 
9. 98094. 23 
9* 98090. 40 
9.98086. 57 
9,98082.73 



9* 98078. 89 
9.98075*05 
9- 98071*20 
9.98067*35 
9, 98063, 49 
9.98059.63 



Cq»i ne 



10. 28237.71 

10.38223.91 



lo. 28220. U 
10. 28216.31 
10.28212. 50 
10.28208.69 
10.28204,87 



10,28101.05 
10, 28197.23 
10*28193,40 
10.28189. 57 
10. 28 1 8 5.^ 7j 
to. 28181.89 
10, 28178,05 
10* 28174* 20 
10.28170.35 
10* 28166.49 
10, 38162-63 



0.017^6. 
0,01730. 



0.01734, oc 

0.01737.64 

o. or 741, 29 

0-01744.94 

0.01748.^60 



0.01752.16 

o. 01755* 9^ 
0^01759,59 
0.01763.26 

o. 01766* 94 



0.01770.62 
0.01774,31 
0.01777.99 
0.01781.69 
0*01785.38 



0,01789.08 
0.01792. 79 
0,01796* 49 
o. oiSoo. 21 
0.01803.92 



o. 01807,64 
o.orSi 1*37 
o. 01815. 10 
0.01818*83 
o* 01B23. 56 



0- 01836. 30 
o- 01830.05 
0.01833*80 

0,01837,55 

0.01841. 30 
0.01845.06 
o, 01S48. 83 
0*01852.60 
o. o 1 8 56. 3 7 
0.01S60, 14 



0.01863.92 
0.01867. 71 
0*01871* 50 
0.01875.39 
Q. 01879. 09 



0*01882,89 
0*01886. 6g 
o. 01890. 50 
0*01894* 31 
o, 01898. 13 



o. 01901. 95 
0.01905. 77 
0,01909.60 
0,01913,43 
0.01917.27 



D<mble'Ci>siiie 



0.01921. 11 
0.01924,95 
0.01938*80 
0.0193^*65 
0.01936.51 
0.01940.37 



Se€2int 



9-S7 
9,00 
9,60 
9.60 
9.62 
9.62 
9,65 
9,65 



D.ioo'kD. 10' 



163 D efiret.% or 10 Hours. 



Casine [PQublc-cotiitcl Secant | D, ico'* | P. lo^ | Sin e | J>oa hic-iinc | Cmecanl )D.i^^| D, lo' 



7 3 Decrees, or 4 Hours. 



54- n 3* , 



^31 



^6^ 
48 1 J 



53' H 



53- 4 


II ' 


5.5- « 


'i 


s& 


14 


S» 


i, 


48 


i« 


Sa'44 


It :' 


40 


l« 


36 
3* 


^1 


28 

S^^^4 


' J 


30 




16 


< 4 !' 


13 




8 




4 




52. 


— *1 


m 


1 


T] 


I 



sgarithraiifi Vcned-slneii Ca«rscd-smes, kc. 



^^17 Degrcti, or i Hntin ~ 

1Q7 Degrees, or 7 Hours, 




Coveri«il-^k^« 



B^ 
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t4« 



,1411 



4Cffl 

36 q 



M. 



C.T. XVL 



Logtritbmic Vcrscd'Slocii Covcrsed^sincs, &c< 

17 Degrcti, 



Of I Hour. ~^^^^^ \ 



C T 



C S. 



Ft ^ 



1'^ 



8.64043.4 

^,64:37,91 

B. 641 1 3, 3 

16^.64380*8; 



8. 2Q 

3» 
36 



^fio| g.40 

44 
4$ 



13 
I14 

Fi 9 







C0ver»Cil*^]M<? 



0.64465.02 
^.6454^,00 

«. 6463 V o9 
^.647tS.<)8 
8.6480 0.85 
8.64994,^4 
8, 6496S* ^o 
B. 650;;. 7 7 
8,651 H'^^ 
a. 652't8.f^7 



8,6530:1*00 
».6nfi;.a4 

8,8,65468.41 

t^ii 8.656j4>4q 



9- 10:8,65717, 4 r 
31I8. 6^8.30 
48}8. 65883. or 

8.66048,2 c; 



5^ 



5j; 



9.40 

44 
48 

56 



4 

8 

11 

i6 



8.66J3Q.81 
8.66313*^4 
8, 66x95. ^^ 
8. 66377. S3 
9* 66460* oS 



40 
M 

I44 



hi 
46 



lO^lO 

24 
38 



f o. 40| 

44 
48 

56 



If. 






^2 

14 



H 



o 

4 

a 

j6 



11.40 

44 

. 48 

>a. c 



8. 66542. 20 
8. 66'^[i4. 14 
8. 66706. 10 
8*66788.08 
8.6686c}, 88 



8- 66951. 60 
8.67033.24 
8.671:4,81 
8.67i96,3G 
8.67277- ?» 



8. 673 59. 04 
8*67440. 19 
8,67521.47 

8. 67^101, 56 
8. 6768 V j8 



8,67764.53 
8. 6784 J. 30 

8.67926,18 
8. r.8oo6, 89 

8. 68087, %^ 



8.68168,09 
8.68248.57 

8. 6S 328. 97 
8. 68409. 3' 
8. 6^48.7. qfc 



8,68569.73 
8, 6^64fj. 84 
8.68729. 86 
8, 68809. 8 f 
8.68889.61 
68969. 4:1 



^ii?^rftd'#im 



t 9^ 



TTT 



107 Dtfgrees^ or 7 Hours. 



140. 82 

140.67 
140-53 

140,40 
140. A^ 

140. 12 

' 39' 9^ 

^39M 
139.1 
139. I 
139.0 

138.73 
138.62 
138.47 

(38. ic 
I ^8. 07 



137.80 

^37^53 
^^7*38 

37* '3 
f37. 00 

136,87 

^3^-73 
36.60 

'3^*47 

'3^33 

136* 20 

136.0 

'3v95 
135.82 
135.68 

13 s- 4* 
3S-30 

13^ '5 
3>'^3 

134,92 

^34-77 
U4-^^ 
34- 5^ 
*34-4o 
134*27 

'34- '3 
f'^4.00 
133. 88 

33*77 
33*62 

33-3 7 
33*^5 

33- K\ 
ri3.oo 



I), laa' 



21 I, %2 
21 1.00 
2tO. So 

210,60 
210,37 
210, 1 7 
209. 97 
209.75 
209,55 
209.35 

209. 15 

2o3. 92 

203. 72 
2c8. 52 
208, 32 

ao8. to 
207,92 
207. 70 
207. 50 
207.30 

207. !0 

06.90 

206. 70 

o6i 50 
206, 30 

2o6i 07 
205. 90 
205, 70 
205. 50 
205.30 
20 5f 10 

204, 90 
204. 70 
204, 50 

04.30 
204. 10 
203. 91 
203. 72 
203* 52 
203.32 

203, t2 
202.95 
202. 72 
202. 5 5 
205.37 

aoa. 1 5 
201.97 

20i.T7 

aoi, 60 
201. 40 

201. 20 
2or. 00 
00- Sa 
200. 6 5 
200. 42 
200,2; 
200-05 

199*% 
t99. 70 

199- 50 



9. 84980. 52 
9.B4963.44 
9. 84946, ^t 

9, 84929, 2^3 

9,84932. H^ 



9. 84895. Of 

9.84877.99 

9. 84860. 88 
9.84843,77 
9.84826.65 



9. 84809, 53 
9.84792,40 
9.84775.2 
9,84^^58,13 
9^84740, 9^.. 



9. 847^3, «4 
9,84706-69 
9. 84689. J3 
9*84672.3' 
9.84655. 20 



9. 84638,01 
9. 84620. 84 
9.84603.66 

9.84586,47 
9^845<>9*t 



D. J01 



9.84552.07 
9.84534.87 
9. 84517,66 
9.84500.44 
9« 84483. 22 

9.84465.99 
9. 84448. 76 

9.84431* 5* 
9«844r4. 28 
9.84397.0 



iJ.too' 



28.47 

.8.47 
^8,47 

^8,48 
28-50 
28. 50 

1^3.52 

28. 52 
28.53 

23. 53 

28.55 



D.io^ 



42.70 

42.70 

4»' 70 
41.72 

4^* 7S 

,4^<75 
4^^ 77 
41. 77 
42.80 
42,80 

41. 82 

8.5542.82 



9-^4379* 7^, 
9, 843611 51 

9*84US'26 

9.84327^99 
9.84310.72 



9, 84393. 44 
9.84276, 15 
9. 84158. 8'j 
9.843j4I-57 
9.84114.27 



9. 84106. 96 
9,84:89.65 
9.84t73,33 
9. 8415 5. OJ 
9.84137-68 



9. 841101 3 § 
9.84:03.01 
9.84085-6; 
9, 84068.32 
9-84050.97 



9. 84033.61 
9. 84016. n 
9,83998.8*? 
9. 8398; , 50 
9, 83964, 12 



CiiWrae^-iti:i 



28.57 
18 
28 

18.58 
28.60 
38.60 
28.62 
63 

28,63 
2&. 63 

8. 65 

28.67 

18, 6; 
28.67 
28. 68 
18. 70 
38. 70' 
18.72 

28.72 
28-73 
28, 73 
18.75 



^uciJVeeSetJt.tii. 



10. 20143, ^ 
10.29141, 76 
10.29139*87 

10*29137.98 
10, 19136.08 



[0.29134, [9 

10^ 29132. 19 
to. 29130, 39 
10. 19118. 49 
to. 19126, 58 



28. 



7543* 



18,77 

«- 7r 
28. 78 

28.78 

28.80 

18.8 

18. B2 

28.81 
18.8^ 

2S, 85 

f?.8; 
28,8; 
28,87 
2S.S8 

28,9c 
28.90 
28, 92 
18.92 
28. 93 

8.9» 
28,95 

8.97 
28.97 

8,9 



42,8 

43.85 

41- 87 

42,87 

43, 90 
42.90 
42.91 
41*95 

41*95 
41 95 

42.97^ 
43 00 
43. 00 

4300 

43- «>S 

43- Of 
43.07 

43-07 
43. 10 
43. 10 
43* It 



43*15 

43- 'S 
43-17 

43-^7 
43' io 
43-22 
43.12 
4.V 22 
43-25 
43-27 
43-37 
43-30 
43-30 
43- 3» 
43^3* 

43 35 
43- 3 S 

43-3: 
43' 37 

43-40 

43-40 
43* 41 
43- 4S 

43*45 
43' 45 



KiQC^' 



n ioj 



io. 19114.68 
10- 29111, 77 
10. 29 120. 86 
IO. 19 1 1 8. 95 
IO. 29117.03 



D.i^^9 



to, 19115, II 

10- 191 13. 20 

10- 29111,28 
10. 29109. 36 
10- 29107.44 



10-19105. 5 
I04.i9ro3< 59 
10, 29101.66 

10. 29099. 73 
10. 19097, 80 



10. 29095. 86 
10.29093,93 
to. 29091.99 
10- 29090, 05 
10.19088. 1 1 



10* 29086. 16 
10*19084.1 
10. 190S2. 2 
10. 29080. 32 
10.29078,37 



10, 29076. 42 
10. 290 74^ 46 
iOi 29072* 51 
to> 29070, 55 
10. 19068, 59 



10. 19066.63 
ro. 29064. 66 
10. 19062. 70 
lo. 29060, 73 
o. 29058. 76 



10.29056, ji) 
10. 29054, 8r 
10. 29052,84 
10. 29050. 86 
o. 29048. 88 



IO- 19046. 90 
to. 19044.92 
10. 29042. 93 
I O. 2()04O* ') 5 
10. iqD^H. 96 

10. 19036.97 

10.29034-97 

10, ii>03i^ 91^ 

o. 19030. 98 

10.29028.98 

10. 19016, 9B 



Vfli s<id-^hir 



3 
3 
3' 
3 
3 
3' 
3 
J' 
3 
3* 
3' 
3* 
3* 
3- 

3* 
3* 
3- 

3- 
3- 

3^ 

3- 

3* 

3- 

3- 

3- 

3- 

3 

3* 

3- 

3- 

3' 

3* 



I 

'I 
[8 

'7 
18 
18 
iB 
20 
18 
20 
20 
20 
10 
22 
10 
12 

23 

22 

*3 
12 

^3 
*3, 
^1 
H 



D.JO 



^3 

t 

^5 

27 

H 

27 

3-^7 
.3-^7 



18 

^7, 
18 

28 



3 
3 

3 
3 
3 

3* 30 

3, 28 

3-3^ 
3-30 

3*3^ 
3.50 
3*3^ 

3-33 
3-3^ 

3-3^ 

3 3^ 
3*33 

3v33 
3*33 



D.Too" 



-73 
.72 
,71 

^75 
■72 

■75 
■75 

'7S 
77 
7 5 

77 
77 
77 

80 

77 
80 
80 
80 
Su 
82 

80 
81 
82 
81 

8 
8 
8 
8 
87 

67 
87 
87 

90 
8 

90 
90 
90 

91 
90 
92 
92 
92 

<)^ 
91 

95 
95 
95 

95 
97 
9\ 
97 
97 
00 
9 



Veiicil*aiae L>. 100 



IO. iiijS. 74 
10. 11148.09 
10. £1157,43 
ro, 11166. ji 

I 0> III 76, 



10- 1 1185.45 
10, II 194. 78 
10, 11304, I' 
10. 11113. 44 

to. I 1222- 76 



10. I 1132. 08 

10. I 1241.40 
10. 11150. 7 

10, I t26o« 03 

tOw I 1169, 34 



to, 1(278.64 
to. 11387.95 
10, 1 1397, 35 
10, I 1306 
to. 1 1315. 



* t' S3 

15*53*3-30 



'J 



54^5-4823.22 



10, 11371. 56 
to, 11380,83 
10. 1 1390. 1 1 
10. IH99 38 
10, 11408. 64 



5.00 

J. 00 

5.00 



10. 11325* 14 

*o* 11334 43 
JO. 11343.71 
10. r [353. 00 
tOi 11363, 18 



10, 11417.91 
10- 11417, 17 
10,11436.43 
10. 11445. f58 

10^114 54* 94 



10. 11464. 19 

10.11473*43 

10. 11482,68, 
10- 1 1491,9s 
to. r 1501. 16 



10. 11510. 40 
to. 11519,63 

to. 11 5118. «6 

ro. 11538,09 

0^^11547, 3 r 



10. ii;56. 53 
10. 11565.75 
.0.11514,97 
10* 11584, 18 

IQ. 11593.4c 



D t** 



10. 1 1601.60 

fO. 1 161 t, 81 
i o. 1 1 61 1 . o I 
10. 11630,21 
1 0. i i^^ i9. 41 

10* i[fi48t6o 
to, 11657, 79 
I o, 1 1 66^}, 98 
10. 11676, 17 
10. 1 1685. 35 

Ifo. 116 94. ^3 



SI- 



5644 



49- 



t&2 Decrees, or IQ Hours, ^^^ 



7j D^:grees, OT 4 Hi-^rjrs. 



i"tn. 



:i 



48.4* 



%4 C. T. XVI. 



Logarithmic Sines, Double-sintt, jke. 



1 6. 






19 Degrees, or 



7TT 



our. 



109 Dcgreesy or 7 Hours* 



Cnainc 



[louhk-cosmc 



o 9« 5 1 a 64. 
49 5*300 

9-513H 

q^ 51410 



16 



i0 9* 51447- 



IS 



ft 

aB 

39 



30 
33 



5*^ 
9. ji^ao. 17 



9.81367.19 
9' Si 403. 86 
9* 81440- jg 
9*8(477/10 
9'Si^>3^67 



9^ B1550. ai 



16* 



4 

1 

.10 

^4 

s8 

3^ 



S^f>39. 
9. 51701. 



3^ 

9. 51718.14 

9 S» 774' 47 



9'^f732v3'^jio-4^370' 
9, ^17^18. 69; 10-48334^ 
9» 81^04. 98: to* 48398^ 
9. t)tS4t. ^I'lo* 4^361^ 
9* tJiS;; 47lto. 48225 



5*991 

1^037. 
5Jofr^ 
5309^'- 
36 9iiil3i 



Jcemnt 



10.4^^735- 

iO* 48699* 
10. 48661. 
to> 4862$. 
10. 48 589- 



io»4ii^52. 



> 81586. 70 JO, 4B516 
, 9. 81(123* 1710^ 4^479' 
9. I J 5 56* 6c 9. 8 16 j9* 60 1 1 o. 48443 
9- 5 * S^i V *^ V' ^ 1696' CO I o~ 4S407 



S 

SO 

9c 

33 

79 
^9 

8,5 
4& 
00 

3^ 
02 

7<^ 
^3 



9* ^ I B 1 o. 06 9* t^ 1 9 1 ;^. bti. I c> 4S 1 89* 
9* 5 1 846. 82 9* 8 T949. Bs ic^ 46 1 53 
9. 5i^l>3*9^9. 81935.95(10. 48 u 7 
q* ^1919^ 04 9« 82021. Q4U0* 4S080 
^9. jiq; ^* ioJ9> S2D58.09I 1 0* 48044. 



D.ton'' D. ro' 



-40 
44 

48 



9 Sa'7a 
9. 51106 
9- 5x141 
9. 51278 



56^9^.11^ 



09* 51349 

4'9' 5^3*^5' 
S 9. 51410 

119* 5145^ 

J4| 169* S34^^ 



1 8. 



209-5^537 
249 51561 



t8. 40 9< 
9 
9 
9 
9^ 



44 
48 

S6 



9.5* 598 



. 51669 



5a7<?4 

5»739 
5^775 
51810 
51845. 



12 
I i 
o 
99 

_8e 

74 
56 

3S 
] 1 

S3 

. tS 

Bi 

40 

_96 

49 
9U 

44 

87 

9 

♦ 16 

S3 
7? 



9.8^094. 12 
9. ^2130* 1 1 
9. 81 1 66. 07 
9. 82201* 99 
9- 821 ;7* 88 



9.81273. 74 
81309. 56 

9.82345^35 
9*82381. I J 

9, 81416* 83 



9, 824 5 3< 53 
9. 82488^ 1$ 
9. 82523.8: 
9.81559.40 

q. 8a 594. 96 



9, 82630* 49 
9. 82665. 9^ 
9. ?fi70i,44 
9- 827:1 6, 87 
9.82772.27 



9, 818D7. 63 
9.82842.96 
9. 8287B. 26 
9,82911* 5 J 
9-82948*7? 



0J9* 5*880*979^82983. 97 

4 '^' 52916. 14 9. 83019* 14 

Sj9* 5^95 N 28 9' 830^4* 28 

irq- 51986* 38 1). 83089. 38 

t(»|9' 5302 1 . 46 9. 83 124, 46 



;o J 9- : 



5* 

s 



9. 53056* 

a4^9-53^^9»' 
t8|9' 53 1 a^* 
3»J9*11**>'- 
^b]^^ 53*96< 



.40 
44 

S^9 



10. o 



5. $3166. 

^^ S333S* 
53370* 
S34<^^ 



oS 



909 

69 

44 



!^iue 



^83159. 
9*83194. 

)* 83229. 



50 

4^ 

43 

359*83299. 

23 



<> 83264. 



43 

11 



^33f^9' 

> 83403. 
9,83438. 

9^ 834 73* 

> 8^508. 



r<iiiUe.(jQ= 



10. 4S008. 
0*47972 

10.47936, 
10* 47904- 
10.47865. 



to* 47829* 

10.47793. 

10*47757* 
to*477Si. 
10. 47686* 



10* 47650. 
lo. 47614. 
10.47579. 

i'^-47i41- 
10* 47508. 



10*47472- 
to. 47437. 
10*47401- 
10.47366 
iO;4733 p 
10.47295 
10- 47160. 
(0*47224 
to* 47 ( 89- 
io*4 7^?4 



(0.47119. 

10.47081. 
to- 47048* 
10*4701 



!0^ 469 



70^3' 
6978. 



10.46943. 

10- 46906. 
lOi^ 46871* 

10.46838* 

ro. 4680^- 



I o. 46768^. 

« 0.4^^733^ 
10* 46699* 
10*46664- 
10* 46629* 
io*46j94* 



t 



Cusfrcjnt 



6»* 12 
61*07 

61*00 
60*95 
60* 90 

60.83 
60*77 
6O' 72 
60*67 

60* 6c 

60.55 

60. 481 
60. 43 
60. 38 
60* 3 3 
60.2 

60* 22 

60* 1 ^ 

60 i tc 
6o. 03 

59.98 

59-93 
S9'S7 

59- 77 

59' 7^ 
59 ^5 
59. 60 

59*53 
59' 5^ 
59.4a 

59-3^ 
59* 3a 
59.27 

19* i^ 

59*15 
59*10 
59*05 
59.00 
58.93 

^8.90 

58. 82 
58.78 
58* 73 
58.6 

58.62 

58-57 
58. 50 

58,47 
58. 4C 

58-35 

5«'3^ 
58.13 

58- ac 
5^**3 

58. oS 

S^-03 
57- gS 

57*9^ 

57.88 



91*67 

91- 60 



91, 

91. 
91. 



DIGO' 



91.25 
91.15 

91*07 

91. OC 
90. 90 

90. 82 
90* 72 
90.65 

9<»* 57 
9^M7 
90.40 
90. 32 
90.21s 
90. t 5 
go. 05 

89*97 
89* 90 
S9. So 
89* 72 
89.65 

^9*5. 
89* 47 

89* 40 

89. :;0 

89.^5 

89. 12 

89*07 
88,97 

88. 90 
88.82 

88,72 
88*6 

88. 57 
88, 50 
88* 40 
88*3; 

88^22 

88,17 

88* 10 
88* oc 

87,9= 
87*85 
87, 75 
87.7c 
87,60 
87.52 



Smc 



8: 



45 



^7-55 
87,30 
87*20 

87. 12 
87.05 
86,97 
86,87 

$6* 87 



D la* 



noul)!c-iinc 



97545^ 
9754^* 
9753^- 
9753^- 
975^-7* 



97501* 

9749^* 

97492* 
97488. 

974^3- 



974 79- 
97474* 
97470- 

97465. 
9746t. 



97456.97 
97452.5a 
97448*06 

97443* 59 
97439* <3 



to* 37604. 39 (O.0249H* ^ 
!0. 17599. 88 to. 015:^3* 

1 0. 2 7 59 5, 46 10, ci 507. I 
(o. 27591*^04 10,0251 l*i 
0.27586.61 10-02516- 
lOi 27582* 10 10, 02520* 1 
5 10.02515 : 
1 10*02519. 1 

-.,.-',- *^*>34' - . 
W^ 2 7 564. 4s 10*02538, 58 

0^543 
<'*S47 



97434' 

97430. 
97415, 

9;42t. 
97416, 



974'i 
97407 
97403 
97398, 
97394 



97389. 

973^5* 
97380, 

97376* 
9737'- 



66 
18 
70 
23 

11 

74 

34 

*» -1 

22 

7> 

19 
67 

'5 
62 



97367*09 

973t>«- 55 
97358*0 

97353- 4^» 

97348*91 



97344*35 
97339* ^^ 
97335*^3 
97330,67 
97316. 10 



973'^' 5 
97316.94 

973*3' 3<» 

97307^ 77 
97303* tS 
97298. 5S 



Conne 



10. 37670* 01 

10. 27665.65 

0.27661* 30 

to. 17656.94 

(0,27651*57 

to* 27648.11 
to- 27643, 83 

10*27639^4^' 

10.27635*08 
10. 27630* 69 
(o. 17626. 30 
ro* 27621,91 
10.17617* 51 
f 0.27613. 1 I 
10.17608*70 



/S82* 

0^57577' 7 
10*17573.3 

ro. 275^8. 8 



10. a 7 559. 97 
10.27555*51 
10. 27551. 06 
(0,17546.59 
10*27542 



3j 10,02560. 



27537*65 
*7S33'i8 

275^^-70 
27524.12 

^7^»9*73 



10. 

10* 

to. 

(O^ 

10. 



^75»5*33 
27510*74 
27506*14 
27501*73 

^7497*^3 



27492* 7 i 

17488. IQ 
27483*67 

^7479* « 
2 7474' 63 



to* 17470* 08 

10.17465*5; 

10* 37461. 00 
(O. 27456. 4f 
10.27451.9* 



10*27447*35 

to* 27442, do 

10. 27438, 13 
10*27433*67 

10. 17429.09 



(o. 27424. 52 
10. 274 19* 94 
10*274(5.36 

10*27410*77 
10*27406. t8| 
(o. 2740t- j8 



Dciiibk-cm.nt 



CcH«c*int 
o. 02432. c 
O. 02437. J 
0*0^441.; 
o. 0*446. C 
0. 02450. 4 



0^02454, 
0.02459* 
lO' 02463* 
10* 03467. 
0*02472* 



:o» 02476* 

0*0348!* 
10*02485* 
o. 02489. 

i 0.03494. 



:o* 0255 t. 



:0, 02 



>3^ 



1 0*02565* 
10. 02569, 
: 0.02574* 
0*02578, 
:o*02 5S> 



10* 02 



J87. 

r 0-02592. 

I o. 02 596. 

LO. 02601* 
[0*03605* 



L 0.02610, 
LO. 02614. 

(O.Ci 
iO-02l3^ 



D too D. ic 



10.02632* 
10* 02637. 
10,03641* 

I o. 01646. 

;0* 01651. 



10*02655. 
! O* 02660* 

LO* 01664* 

to. 03669, 
to- 02673. 



■y 7. 



o* 02678* 
o* 026S3. 
0*01687* 
: 0*03693. 
:o, 03696* 
o* 0170 1 . 



^C€*i\i Ul&O 



►27 



41' 



-»1- 



,^ 



.4^- 



40- «J 



40* 



r6o Degrees, or 10 Hours, 



C'tim* IPaMUt^ia^tiK) Sec«^t \n.tQ9'^\ D.io* | 



sine 



Dtidblc-iitie I CtJitc^u |1> too i I> in' 



70 Degrees, OX 4 Hours, 



XVI 



Logarithmic Versed-sines, Cove rsed sines, &c. 



1 8 Degrees^ O^^ I Hour. 



13? 



>^ ' C<jver^cd-iint D* iod' 



12* 



11*1 



ij. 



oB 



34 



sS8. 70706. 
S. 7O784 
9. 70862 



5^ 



14^10 



24 



14*40 



56 



1^ 



S 



16 



1;. 20 



V c f sed-$i ne [ D . 1 00^'^ I P. 1 q^ | Co v er ted >s i oe | P jod"| D*j<j- | 5tiver£cd*^me ] D, lop'^j D. 10* [su^Qveijed^titw] D.^oo'^j p. 1 

1 08 De grees ^ or 7 Houts* 



3, 68969. 
8. 69049. 

«. 69108. 
9, A9187. 



8-59367* 

S. 69446, 
3. 69525, 
8. 6960J- 
" 69684* 



B* 69763. 
8. 69$4a. 
9* 6991 1 
9* 70000- 
8* 70078^ 



70J57. 
8, 70136- 

8. 703 1 4. 
8. 70393* 
7047t. 



8. 70549, 
S. 70618, 



8i 70940. 
8.71018, 
488. 71096. 
8.71173. 
8*71^51. 



S, 713^9. 
8, 71406. 
8.71484. 
8.71561, 
8. 71658. 



«? 

i8l 

i! 

go 

33 
44 
47 

44 

33 
*5 

90 

jj 
t$ 

?^ 
18 

57 
99 



8.71716. 
-8.7179^. 
388*71870, 

8.71947. 

8- 71014, 



8. 71 to I 

44B.7S<?8 
8. 71154, 
8.71331. 

8. J1408, 



9. 714*4- 

- 71C^M. 

f . 71637. 
8.71714 

9.7i70s>^ 



3? 

ii 
80 

ifji 
70 
04 

3* 



3. 71866, 
8. 71941. 
8.73018. 
318,73094, 
368,71170. 



^5 



1-^, 



a 7^14^. 
8. 7332 1- 
8-7"l39S, 
^h^' 7^473' 
8.73549- 
8*73614. 



48 



i3i*^7 
131-75 
131, 63 
1 31, 50 

*3^*37 
131. 17 
132^ la 
131.01 
'3"' 87 

131.^3 
31.51 

13»*3^ 
131 17 

131. 15 

131*03 
30* 90 
130. 78 
130.67 
130.53 

130. 43 
130, 30 
130* 18 
130,05 

[19.81 
119* 70 

tlQ. 58 
'^9. 4; 
119.35 

119*11 
I3(}, II 
118,98 

118*87 
118.75 
18.63 
18.53 
118. 40 
118.18 

ra8* 17 

118*05 

137-81 

17.70 
17,58 

17.48 

»*7-35 
137.13 
17,1^ 
17.0a 
116. 9^ 
116.78 

116. h^ 
126* 5^ 
116.45 

ia6. 32 

116.11 
116. ti 

115*98 
115.88 



^U^er^cJ-'ifje *>, 100" 



D !d* 



99. 30 
99. II 
98,95 

98.75 

98vSS 
98.40 
98.17 
98.01 
97.80 

97- ^S 

97-45 
97.17 

97- 07 
96.9a 

96-71 

96. S5 
96,35 

9^-t7 
96.00 
95*80 
95-61 
95-4 5 

95.07 
94. 92 

94-7^ 
94* 55 

94-37 
9407 
94«oi 

93. 81 

93-67 

93-47 

93-30 
93,11 

92.95 
91*80 



Siiy«riC(i'5iTi< 



9.83946.74 
9^83919.35 
9.839^1-95 
9. 83894' 55 
9-^3877. 14 



9^83^59^73 
9^8384^-31 
9*83814.89 
9.83807-46 
0* 83790, 03 



9* 83 77s 'S9 
9 f37SS >S 
9.83737.70 

9. 83720*14 
9.83701,78 



9.83685-31 
9* 83667* 85 
9-83650.37 
9*83631-89 
9- 83^" ^40 



2S.98 
19.00 
59. 00 

9. 01 
19.0 
19. 03 
19.03 

9*05 
29.05 
19,07 

19,0 
29,08 
19. 10 
19. to 
19. 10 



19* II 43*67 

^9- '3 43' 70 



9 83597.91 

9*83580,41 
9 83561,91 

9-83545,40 

g- 8^517. 89 



9-^3510-37 
9*83491.85 
9-8^475.31 

9.834,-7.78 
9. S3440- 24 



60 
45 



92.15 

91-0 

91,90 



91. 
9i 



11 

01 

90.85 
90. 70 
90. ^^ 

9CJ'35 
90-17 

00. 00 

8q.82 
89,67 

89* 47 

89.17 
88*<>j 
88- 82 



1>* t& 



9,83421.69 
9.83405. 14 
9*83387.5^ 
9,83370.02 
9*^33 5=-4^ 



9' 83334* 88 

9 533I7-3' 
9.83199*71 
9. 83181, j:^ 
9: 83264. 54 



9.83146*94 

9* 83219. 33 
9* 83H I. 71 

9*8319+' u 
9^83176.49 



D.joty 



43^47 
43- JO 

43- 5* 

43-55 
43' 55 

43- S7 
43*57 
43,60 

43.60 

43-^^ 
43.65 
43.65 

43-^5 



9.83158,86 
9.83141*13 

9*83113.59 
9,83105.9^ 
9* 83088. 3c 



9, 83070.64 
9. 83051* 99 
9.83035.11 
9.830:7.65 
9. 82999*97 



19*13 
19*15 
19*15 
19,1; 
39* 1 7 
19. 18 
19- 18 
19, 10 

19.10 

'>9*1B 

29* 1^ 
19. 23 
19-15 
19,15 
9. 2 5 
19,18 
29,17 
19. 30 

29,18 
19.32 
19.32 

19^31 

^9-33 

^9»3S 

:|^9'35 

^9-35 

^9*37 

,9,38 

29*38 
29.40 
19. 40 
19.42 
29. 43 

9' 41 

29. 45 

19> 45 

2*9-47 

^9-47 

19.47 
19.48 

19* 5© 
^9 52 



9^ 82981.19 
9. 61964.61 
9- 81946. 91 
9. 81919, 11 
9. 8291 t. qi 
9,82893,81 



43-70 

43-73 

43-7* 

45- 7S 
43*75 
43' 77 
43^77 
43-80 

43.80 
43-81 

43 85 
43,8^ 

43-87 
43-87 
43-87 
43*93 
43i9o 
43' 9S 
43.91 

43-97 
43^97 
43-97 
44.00 

44-01 
44- 01 
44.01 

44 05 
44* 07 

44*07 

44.10 
44' 10, 

44-11 

44 la 

44- 1 7 
44.17 
44*20 
44. 10 
44.10 
44' ^» 
14- ft 5 
44*15 

44**7 



Suct>vcrstrtl-:,m r.loo' 



SO- 29026* 98 
10* i9D24t98 
10.19011.98 
10*19010,97 
10,19018.97 



10-19016.96 
I o* 190 1 4. 95 
10* 190:1- 93 
10,19010,91 

ro* 19008- 90 
1 o. 19006. 8g 
10. 29004. 86 
10.29001*84 
10. 29000* 81 
10*28998-79 



10* 28996. 76 
10. 18994. 73 
10, 28993. 70 
10. 18990* 66 
10*18988.63 



to* I89S6. y9 
10.18984. 55 

to.^ 18981. 51 
10*18980*47 
10. 28978.41 



10.18976.3 
10. i8(jf74. 32 

10* 18971. 27 
10*28770,12 
10-18968. 17 



3-33 
3-33 
3-35 
3^33 
3 35 



D-io'J Vtrsed-smtr D.jao", 



35 
37 
3S 
37 
37 

37 
3*37 
3*38 
3-37 

3^38 

3*38 



,38 
40 



3-38 
3*40 



JO. 18966. J I 
10*18964.^5 
10. 28961. 99 
10*28959,93 
10^ 18957. 



(0*18955. 80 
fo. 18953, 73 
10,18951.66 

10.28949-59 

IQ. 18947' 52 



TO. 28945. 44 
10.28943.36 
10. 1894 J. IQ 
10,18939. 20 
10. 28937. tl 



ro* 28935*04 
10, 18931, 95 
10* 18930* 2b 
10,18938* 77 
10*18916, 68 



10.18914. 58 
10* 18921* 49 
10*18910. 39 
10. 28918, 19 
to* 18916. 19 



10*18914-08 
10. 189!!. 98 
10.18909,87 
10*18907. 76 
to* 18905. 65 

f0*lSqO3» 54 



Ver^«d.*ine D foo 



3*40 

3*40 
3.40 

3* 4a 
3-43 

3*4« 
3 4i 
3-4* 
3*43 

3-43 
3-43 



3*4S 



45 
45 
45 
45 
47 

3^47 
3^45 
3.48 



3.48 



3*50 



3*;o 
3-^3 



161 l>c^j;ecs, or icTtiotirs, 



5*00 
5*0D 
5*01 

§*0Q 
5*02 

S-01 

5.01 
5' OS 
5-05 
5*05 

5*07 
5*05 
5.07 
5.07 
5*07 

$. 10 
S 07 
S* 'O 

S* 
5- 
S- 
S- 
S- 

S- 
S- 

S- 
5- 



10* 1 1694, 
10* 1 1703. 

IQ. (1711. 
10. 1 1712* 

JO. 11740. 

IQ. I 1749. 

10. 11758- 

10* 1 1767. 

to. 11777* 



l8^5-^^ 

OS* 5-1 
!l>5-*8 



21*95 
11* 91 
ai* 91 
11. fi 



5^1811*91 



to. I 1786. 

10/11795. 
10. I1S04. 

10- MS13* 
to. 11811^ 



oi'5-*5 

.-115,15 



L) 16' 



47 



1*5**5 



>^ 
5- 
5- 

5^ 

5.17 

5-<7 

5.17 

5' 17 
5-*7 
5.10 

5.10 
5-17 

5.22 
5,10 
5.10 

c* 11 
5*11 
5.11 
S-*=* 
5**5 
5 1: 

S-*5 
5.15 

5'*5 
5.17 

5.1s 
5.17 
5,17 
5.87 

S-*7 



D- io* 



10, 11831, 
to. 11841, 
10. 11850. 
10, J 1859 
10* 11668 



10. 1 1877. 
10- 11886* 
10. 1189^. 
10, 1 1904. 
10* 1 1914* 



to. 1 1913 
10. 1 1931 
10* 11941 

TO* 11950, 

10. 11959. 



22*90 

21 90 
11* 90 
21. 87 
21. 87 

11*87 
11- 87 
11* 85 
11, 85 
11,85 
12.85 
11* 81 
11.83 
11*80 
11.81 

1^115.1011.80 

fl,r}.lO3l.80 

?Ji5'i8ii*77 
^iS-io[ii-8o 
1 8:21, 77 



47 



6!'S-*3 

JLl IC.31 

Sg' * •* 



48. ')Q 

-hi 



47- 



3t 
31 
18 
*4 



46* 



01 



46 



10. 11968. 
10.11977, 
10* U986. 
10. 1 1995. 
10. 11004* 



J2 

33.5. 
43,;. 

ii'ij. 
6gl * 



10* 120:4. 
TO. 12013. 

10. 12031* 
10* 11041, 

to. 120^0* 



89;:^ 

06 



15.17112,75 
18^11*77 
i7|ii-75 
*?!** 75 
1511. 71 

'7 
H 

I 111 



11*75 

11*71 



^:a 



5.1511.72 



:o. 110^9, 
o* 11068, 
m. 11077. 
10. tio86. 
to* 12095. 



10. 11104, 
I ◦. 1 2 11 1, 

10* 11 til 

10. fl!3l 

10- 11^40 



11 
19 

3^ 
43 
49 

& 
67 

73 
78 

81 



10- 11149 
10* 11158 
10. 1116 

30, 11177 

10, til 86 



ijiii.^o^ 
15,1311.70 

is* 15 11* 70 

15- 1111.67 

[5. Iljll. 67 
15. 1111*6; 
15. iO|2i*65 

1211.67 



45- 



5. 1012. 65 

15.0811.61 

5. 1011,65 

1 5. oS'ii- 61 

08 21. 61 

g- 1 J. 07111. 60 

^^ 15.0811* 61 

11- 60 




iucTjVeficii 



O to 



71 Dr^recs, or 4 Hoijn;, 



D-io 



45 



31 
18 

10 
16 
11 

4 



10 
16 

15 
S 

_4 


4842 

±* 

4C 
36 



44 



44' 



10 
16 
ti 

e 

Ci 

56 

5. 
4K 
44 
40 
36 
31 
lii 

ic 
li 

12 

i 

4 
, c 



10 

'9 
iB 

i 

1 1 



J 



13 
C 



C. T. XVI. 



Logarithmic Sines, Double*$in6$, &c. 

19 iJcgrccs^ or i Hour. 



^mm\ 



m I 



lb. 



8 
16 



t6. 109- 



$ni^ I J>aublG-Mu<: | Oj^«Lant 



C [> i i nc I Doti HI c-c<jsj nc^ 



09. 51264. 

419' 513^^" 

'^•S'374' 
9> ^[410^ 



■ ;j. 8140^86 
g. 8^440. 50 



I 

9 
10 
11 
ti 

t9 



£4 



sib 



3<^ 
53 



34 169- 5^49^-9 ^ 



37 
3» 



49^ 

9 

9' 

3^9 



3, 
3a 



i6'40|9^ Si^>39- 

9-5170N 
9.517.18- 

9"5'77+- 



44 
48 



17- 09 



89 



4 

IS 
169 



*4 



3» 



S'447 
5^4«3' 

S»59^ 



ai 



[* 51HJ0. 
9, 5x846- 

5iSy2- 
9. 5J919 

5i9>S 



_ 109 j!)cg recsy or 7 Hours. 



tceant 



9.Hi550.arl 

.>.8i^86- 70 

.;. ^ifJtj, [7 
6c 9- 8(659. 60 
ocg- fii6t^6. CO 

9'**^7.5='^^, 
9. 81708- ^39 
9. H1804. 98^ 



9. 8164]. ^4^ 
■9.8ry77.47- 



9. HiQr^. bU 
k)- 8 1 949. 82, 
9.8,985.951 
9. Sic2i.c4| 
,j. B2o;8. oijl 



10 9- 5t99[, 12 



9. 5^017. I J 



289- 5^0(3;. 



9.5109^.99 
88 



3<>9ii£134' 



.40 



48 
51 



iy 82094. '^ 
9* F2r;^o. 1 1 
9- 82166-07 
9* 82^0 1' 99 
9.822^7.88 



9.54173. 



449. 51206. 



18. 



9. 52241. 

9.52278. 

56 9' ^^.1 ' 1 

ol9- 5a.U9 

4!9'S^3«y 
89^ 51420. 



74 
16 

3S 
i ] 

•83 



13 



]S* 



io|9'5^>a7 

51562 

9.53598 

9* S*^M3 

jd 369^-^^9; 



249 

28 
32 



44 
46 
5a 
S6 



19. o|9- 
9- 
9- 
9- 



12 

I 



19.309 



34 

38 

3^ 
361 



53 
. 18 

9- 52456.4c 



9*rt22;V74 
9. 81 ,(09, 56 

9-8234S-35 
9. 8238J. 1 1 



9.81452-53 
9-82488. 18 
9.8152:5.81 

9-83559-40 
g. ^2594.96 



49.9.81630.49 
98 9- 82665. 9^ 
9,^1701.44 
9- 82736.87 
9.82772.27 



18-409- 53704 

9- 5*739 
9.53775 
9. 52810. 
9. 52B45. 



6 9. 5, 



52880. 
52916 
5295^ 
51986 



44 
'87 

.63 

97 
.2r. 

53 
7/ 

97 

14 

.a8 

3t 
46 



9, H2H07* 63 
9. B2842- gfj 
9*82878.26 
9.S2913, 53 
9-82948.77 



53056- 

5309 1- 
53116. 
53161, 

53^6. 



19-40 
44 
48 
S» 
56 

10. 0| 



S3*3^' 
53366. 

533^' 
53335- 
53370- 
S340v 



89 



SlITC 



9-82984.97 
9. 83019. 14 
9.83051-28 
19. 83089- 38 
9^83:14-46 



9.83159.50 
'9.83194.51 
9. 83119. 48 

9- 83264. 43 
9- 83299- 3^^ 



**3334'23 
85369.08 
9^83403-90 
9,83438.69 

9-83473-44 
2-J35Q8- i; 



o- 4b73 5. y I 
o. 48(^99. 14 
c. 48662- 50 
Q. 48625. (^: 
0^58y. 34 



0.4^55^' 79 
o. 4^516. 39 

0*48+79-33 

o. 48443- 4G 
o- 48407. 00 

0-48370 64 

0-48334-3^ 

o. 4S298. 01 
o, 48261. jt 
o. 48225. ^ i 
o- 4818^;. 3 : 
c. ^61 53. I " 
o. 4811 ;. o^ 
o. 4808Q. 96 
o. 48-~?44-ti 



PouLilcKin^ 



o. 4^008. BS 
o. 47973* 89 

0-4793^-95 
o. 47901. 01 

O. 47865. 12 



o. 4782<j» 3f> 
°-47793M4 

O. 47757. by 
0.47721. Biy 

o. 476S6. 17 



61- 12 
61. 07 
61-00 
60.95 
60. 9c 

60. S3 
60.77 
60. 72 
60.6; 

60. 6c: 

60-55 
bo* 48 
60- 43 
6a. 38 
60. 3^ 

60.17 
60* 21 
60. I ^ 
6c:> li^ 
60. 03 

59.98 
59- 93 
59- ^7 
59.81 

59- 77 

59-7^ 
59 ^5 
59.60 

59-53 



0.47650.4? 
o. 47614. Bi 
0.47579-19 

0'47>43-^^ 
0.47508.04 



0.47472.51 
0,47437.01 
0-^7401. 56 
0.47366^ 13 

Q- 47330- 73 



0.47195.3; 
o. 47260. 03 
0.47114.74 

0.47 [St;. 47 
0^47134. 23 



0.47119.03 

o. 47083- So 
0.4704S-72 
o. 47013. 6i 
0.4697B, 54 



O' 4^^943- 50 
o. 46908- 49 
o- 468 73- 5 I 
o. 46838. 57 
o. 46803 . 6 5 



o. 46768- 7; 
0.46733.9:: 
o. 46699, 10 
o. 46664-3 1 
o. 46639, 56 
0-46594, 83 



Co set Jill 



D, 10' 

91-67 
91. 6d 
91.5c 
9 1- 42 
9^*35 
91.15 
91- 15 
91.07 
9 ' - o: 
90. 90 

90. 81 
go. 73 
90.65 
90.57 
90.47 
90- 4c 
9:>^ ii 
90. 12 
90. 15 
90.05 
89. 97 
89. uo 
89. 80 
89. 73 
89. (15 

89.47 
89. 40 
89- 30 



59-50] 89.15 

Sq. 11 
89. 07 



59.42 

59-38 

59- 3^ 
59.27 

59.32 
59. T 
59.10 
59-0!i 
59. oc 
58-93 
58.90 
58.82 



58.08 



57.98 
57.92 
57-88 



D.J 00' 



88.97 

88- 90 
88.83 
88-72 
88.65 

88-57 
88. 50! 
88- 40 

88-35 
88.21 



Sin= 



58-78 68- 17 
58- 7:^ " 
58.6 

;8-62 

5S- 57i 
;S. 50 
58.47 
58.4c 

58-35 
58.30 

58. 23 

58. 3C 



88, J c 
88,0c 

87. 92 
87.85 

S- ^- 
^t- /^ 

87.70 

87-60 

87.5Jt 

87-45 

87-3ii 
87.30 



58.13 87. ir.^ 



87. 12 



58-03 87.05 



86.97 
86,87 
86.82 



D. 10* 



975^7- 
97561. 
975^8. 
97 553- 
97 549: 

97545- 
97540. 

97 53^- 
97S3=- 
975^-7' 



97i.a3- 
97518. 

97:^^4- 
97510. 

9750?" 



9750E. 
97496. 
974qa. 
974H8. 
97483. 

97479- 
97474- 
97470. 
9746V 
9746r, 



01 
^•5 
3"^ 
94 
j7 
ij 
8^ 
46 
08 

1^ 

30 

9^ 

51 
1 1 

12 
29 
88 
46 

04 
61 

"18 
75 
3^ 

87 



974>«>*97 
9743*' ?2 
97448-06 

97443' 59 
97439- > 



97434^ 
97430- 

97435- 
97421. 
97416, 



66 
iS 
70 ^ 



974:1. 
97+^7- 
97403- 
9:398- 
97394- 

97389- 

97385- 
973S0. 

9737'''- 
9737^- 



97367.09 

973f>a-55 
97358-0 

97353-4^ 
97348-91 



97344-35 
97339-80 

97335-^3 
9733^*^7 
97336-10 



9732 [.52 
97316.94 
97312.36 
973^7-77 
97303- j8 
97398- 58 



Cosmic 



Op 37670.01 

o. 37^^65. 65 

o. ^7661- 30 

0.37656.94 
0.17653,57 



CfMCc:ijii IP 100' D. ID 



O. 27648. 31 

o. 37643. 8^ 
0.176^;^, 4f. 
0-27635.08, 
o. 17630. 69 



o. 17616- 30, 
O- 27631- y: 
0-37617-51 
o- 276J3. I ] 
o. 37608. 7& 



o. 27&04. 39 
0.37599.88 
0,37595-4^^ 
0.27591.04 
o. 275K6.61 



o. 2;58i. lb 

'^^ '7577- 75 
o-i:>7^3' 
0.27^^8.87 
0.37564.4:: 



0.37^59-97 
0.37555.53 
o. 27^51. 06 
0-37546.59 
Q -a7s43- 13 



= 7537-65 
37533. '8 
37528.70 
33 
73 



^7 5^4 
:7^i9 



275^5^=^3 
27510-74 

17506- 3 

37^01-73 

32 



t 5"' 

"7497 

3749^-7' 
17488. u; 
37483.67 

37479- »5 
2;474-63 



o. 37470.08 
0.37465.55 
o- 3 746r, 00 
0.17456.46 
Oj3745^9r 

o'. 37447. 35 
o. 37443. So 
0-27438. 33 
0-37433.67 
0.37429.09 



o. 27424. 52 
0.27419-94 

0.1741 5' 3^ 
0.37410.77 

0-37406. 18 

o- 27401- 58 



Duut]k.^c[Hinc 



O. OI43Z. 99 
0.01437.35 
0.01441. 7c 
0.03446. 06 

o. 0145Q- 43 



0.03454-79 
O-OJ459- 

o. 01463. 54 
o. 02467, 92 

0.02471.3 



o, 01476- 7c 
0.02481. 09 
0.03485. 49 
o. 02489. 89 
o. c-2494. 30 



0.0249^^. 71 
o. C3503- 13 
0.C1507. 54 
o, 03 5 r 1 . 96 
c. 02 ;i6. 39 



0-02520. 8:# 
0.02525 
o- 01539. 69 
0,03534. 13 
0.01538. 58 

0.0^543,03 
o. 01547. 48 
0.02551.94 
0.01556. 42 



0,02560.87 
0-02565.34 
o. 01569. 8j 
0.02; 74. 30 
0. 03578- 78 
o. 02 5 S3 



£587. 76 



0.02^ 

o. 0159I. 36 
0.02596- 76 
0.02601. 3 
c- 03605. 78 



o.^oa6io. 39 
o. 02614. 8 
o. 03619. 33 
0.02613. 8£ 
o. 0262B. 38 
o. 01632. 91 
o. 03637. 45 
0.01641. 99 
o- 01646. 54 
0. 01651-09 



0.02655.65 

O. 03660. 30 
0.02664. 77 
0*01669. 33 
0-02673. 9c, 



o. 02678, 48 
o. 016S3- 06 
0.02687-64 
o. 03692. 33 
0.03696. Si 
o. 03701. 43 



ScCiiat 



. 02 



43-44 5^ 



44 4' 



W 



13 \ 



41- 



41- 



lai 



iO. 



40- 



'40- 



oo'in. JO' 



160 Degrees, or lo Hoors. 



CdMiie |iy*Hl>ic*co>iiie| Sei::»iic [l>.ioo''^} f),io' [ Sine | Duublc-smg C(}f.«i:diiit |n.ioo'lDiQ 



70 Degrees^ or 4 Hour;;. 



T C 



XVI. 



Logarirhmic Versed-sines, Coversed-sines, &c. 



20 Degree*;., or 1 Hour, 



Versed-tine [r>. 100' [ D> lo* [Cavcr$cd-smc|iXiQo '|D. ]o"J Suvar&cd^^me D ■ [q c/ } L> > i o' [t ucf jv^rse J -'s i n ■ | D igo^l Ti- 1 c * 
'~ 1 1^1 d egrees. 



Covei^^-sinc 



Is. 

lb 3, 



78037*05 
73ioa, 66 

785151.71 



K$. 



^4 
3^ 



40 
44 
48 

j6 8 



08 



B8. 

if' 



£ • ^c 



'1 . 



78394- 51 

78465.8; 

78537,08 

78608.2 

78679,40 



7^750-47 
78831*49 
78892.44 

7^9^3-33 
79034. 16 



79104-94 
7917^.65 
79346.50 
793 r 6. 90 
793^7-41 



^ 168 



79457^9 

793^8,33 

79^98.69 

. 79068* 99 



3* 7c^8olj, 4[ 

^* 79379- S3 

8. 79949,6a 

S* 80019. ^1 

. 80089. 56 



• 80159.4^ 
. 80229. ^^ 
. 80299* 06 
,80368.7 
^_8243M 



8o;oS.o3 
,80577. 58 
801^47*07 
80716. 49 
80785. R7 



808^5* j8 
.80924.44 
, 6-991.64 
.81062. 78 
■ 8n3f.87 

. 81200. 90 

.81269.88 
.81338.79 
. 8 1407, 65 
. 8 J 476* 46 



* SK43. ^' 

, 8i6[3*9o 

.8 1682. 53 

81751^ II 

^81819. 64 



.61888. 10 
. 81956* p 

- S2024. 87 

■ 82093, 17 

.82161. 42 

82229.61 



-luv^ericJ-iinf 



D, ico" 



= '9-35 
1:9.27 
119.15 
119.05 
118.97 

118.8; 
m8,75 
118,65 
118,55 
118.4; 
118.37 
118.25 
iiS. 15 
uS, 05 
117.97 

iiy 
I ] 



i>. 10' 



t 
''7 

I J7 



■ 8; 

' 7^ 
.67 

■47 

■37 
.27 

■ '7 
07 

■97 

.87 



117. 

117. 

117. 

u6. 

116, 

it6, 

ii6.68| 

116.58 

116.4S 

ri6.38 

1 1 6: 30 

lib. ]S 

I t6, 10 

1 16* 00 

.92 



ir5 

1J5.70 

115.63 



i'5-43 

115.23 
115.15 
115.05 
M4,97 
114.85! 
114.77 
1 14. 68 

114-58 

114.4^ 
114.3d 
1 14* 3c 
14.23 
J 14. [O 

114.03 
113.92 

'13 7> 
113.65 



79.0 

78.90 

7S.72 

7^-57 

78.45 

78.2. 

78, 12 

77-9 

77*82 
77.67 

77-55 
77*37 

77-22 

77-0. 
76-95 

76.77 
76.62 
76. 50 

7t»-3^ 
76. 

76.05 

75-90 

75-75 
75.60 

75*45 

75' 3° 

75.1 

75-02 

74.87 

74-72 

74-5 
74< 45 
74-^7 

74-1 
74.00 

73^87 

73-7 

73-55 

73-45 

73-^7 

73- I h 
73.00 
72.8 
72. 72 
7^-57 

71-45 
72* 27 
72. [5 
72. 02 
71-87 

7»:-7^ 

71-57 
71.45 
71 3^ 
71. 15 

71.0^ 
70.87 
70.75 
70. 6i 

70-47 



Suvci'fctl-iiUie O. I. 



9. a 
9.8 

9.8 
9.8 



9.S 
9.8 

9.8 
9.8 

9.8 



9.8 

9.8 

g.8 

L,.8 

9.8 



9.8 
9.8 
9.8 
9.8 
9.8 



9.8 
9.8 
g.8 
9.8 
9.8 



.,.8 

'9.8 

9.8 

9.8.3 

9.812 



9.8 
9.8 
9.8 
9.8 
9.S 



9.8 



9.8 
9.8 
9.8 
9.8 
9.8 



Boy 
78J. 
767. 
74"J. 



7.30 
712, 

79+ 
676, 
658. 



640. 

604. 

;8b. 
;68. 



J SO. 

Sis'- 

S'3- 
495- 
477- 



4S9' 
441. 

4^2. 

.10+. 
186. 



i6S. 

Ijo. 



33 



00 

s? 

74 
60 

45 

30 
14 
98 
8j 

46; 
2 

08 
89 



30.0 
^o^ 10 
30.08 
^o. 
3^- 

3^' 
^o. 
30. 

30- 



3°-i7 
30. 18 
30. 18 
30.20 

30. 2C 
30. 22 
30- 22 
30. 23 
^0.25 
30.25 

30.27 
30.27 
3a, 28 
30. 2H 

30-3^ 
30-3* 



^59' 
241, 
222. 
204. 



9^ 8 m 86. 
9.81168. 
9. SU49, 
9.81 [31 



^M' 



f3=^*35 
30- 37 
30-37 
3^*37 
30-3^ 



095. 
076. 
058. 
040. 
02 F. 



9.81003. 
9*80985. 
9.80967, 
9* 80948. 
9* 80930* 

9-809'^- 
9-80893. 
9.808/5. 
i).So8;;7. 
9- 808^ 8* 

9* 80^20. 
9. S0S02. 
9.80783. 
9.8^(765. 
9. 80746. 
9. 807 28. 
Cuvcr^tii-f 



8 

54 
26 

97 

68 

38 
oS 



30 40 

30-4' 
30. 42 

30-4 
30* 43 
30-43 

r!30-4S 
30-47 
30'+7 
30,48 

^0. 48; 

30- S^- 
30- SC 
30 
30 



it 

So 
47 
^^ 
_79 

44 
08 

V 
36 
98 
60 



5.4 

30- 53 
5 

57 

57 

8 



3^ 
^o 

30 
^o 
10.5 

30. 6c 
30. 6 
30.60 
30, 63 
30- 6 



D. IL 



45- 'o 
45-15 
45- '» 
45* '5 



45- 
45' ; 
45.20 
45.22 
45-^5 

45-25 
45^27 

45-27 
45*3'^ 
45-30 

45-32 
45' 3=1 
45-35 
45-37 
45-37 
45-40 
45-40 
45-42 
4 5-42 
45-45 

45-47 
45-47 
4v47 
45-5-^^ 
45-52 

45- 5 si 
45- 55 
45-55 

45-57 
45-60 

45-60 
45-62 
45-6= 

45-65 
45*65 

45-67 
45- 70 
45-70 
45- 
45- 72 

45-75 
45-75 
45- 77 
45^8^ 
45' 80 

45-8a 
45,82 
45-8; 
t5-8^ 

+5*87 

45-90 
45.90 

45-90 

45-95 
45-95 



U* JO' 



or 7 Hours. 



-%ucuvci^<i4-;iiiii 



o-2b773 
o. 2u77 r 
0.28768 
o. 2^^766 
o. 2^764 



0.28762 

0.287^9 
0.28757 
0.28755 

o^8_7£3 
o. 2S750 

0,38748 
0.28746 

0.28744. 

o. 28741 



o. 28739 

0.3R737 
0.28735 

o. 2R732 
o- 28730 



0.28728 

o. 28726 
o- 28723 
o 28721 
o* 28719 



o* 287*7 
0,28714. 
o. 28712 
o. 2H710 
o. 2^707 



0,28703 
o. 2S703 
o. 28701 

0.28698 

o* 28696 



o. 28^94 
o. 2S691 

o. SS689 

0.286S7 
0.28684 



0.28682 
0.2S6SO 
0.2S678. 

o. 28675 
o. 28673 



o. 26671 
o. s8668 
o. 3S666 
o. 286f')4 
o. 28661 



o* 2S659 
o. 26657 
o. 2S654 
o* 28652 
o. 28650 

0. 2S647 
o. 28645 
o- 28643 
0.28640 
0*28638 
0* 28636 



01 

73 
46 

18 

90 

61 

33 
04 

75 

17 

87 

11 
28 

97 



Versed-sine 



i^.ioo 



D.*o^'^ 



JJ. JO 



D, lo- 



Vei 



O. 
0. 

o 
o 
o 
o- 
Suco 



2775.90 
2784-75 

2/93' W 
2802. 43 
281 1. 26 



2S30- 10 
2828. 93 

2^37-7^ 
2846.58 

2855-40 

2864. 22 
2873.04 
2881.86 
2890. 67 
2899. 48 



290U. 28 

3917. O^ 

2925.89 

3934. 68 
2943.48 



2952.2; 
2961. O^' 
2969, 85 
3978, 63 
2987. 42 



2996. 19 

3004-97 
30*3-74 
3022- 51 

3031- 3& 



3040.05 
3048-81 

3057-57 
3066. 33 

307 5-0^ 
3083-88 
3093. 5K 
3TOI-33 
31 10-07 
3118.81 



3^27^55 
3136. 29 

3145.02 

3 '53- 7 5 
3162- 48 

3171*20 
3179.92 
3188.64 

3i97-3''> 
3206- 07 

32 [4.78 

3223.49 
3232. 20 

3240-90 
1, 249* 60 



3258-30 
3266- 99 
3275-68 

32S4-37 
3293*06 
3201- 



eijed-*ui 



75 



40. 



>y 



,0 

05 
OS 

OS 
05 
.02 
.02 
00 

03 

00, 
,97 
00, 

■97 

'97 
97 
95 
97 

95 
92 
92 
.93 
92 

90 

90 
90 
87 
87 

87 
87 

w 

83 
83 
82 
80 

80 

80 

80 

■77 

■77 

■ 77 
' I't 

■ 7 5 
75 
75 

.73 
' 7 



^9 



38 



S8. 



37^ 



37 



^(y 



^6, 



52 
48 

J4 
40 
36 
32 
28 

11 
20 
16 

12 

8 
A 
o 

56 

52 
4E 

J4 
40 

3f' 
3^ 
28 

_24 
20 



,60 

57 

55 
54 

53 



45 
44 
43 
42 

±i 

40 

II 

37 i 
3_6 

35 



i^34 
33 
32 
3»; 



- f> 



12 

8 

o 

S6 

5= 
48; 

_44 

40 
36 
32 
38 

_24 
20 
16 

J3 

8 

_4 

o 

56 

48 
J4 
40 
36 

^t 
28 

L^ 

20 
16 
12 

4 

o 



30 

II 

27 
36 

25 
24 
23 
22 

31 
30 

:i 
II 

»5 

14 
13 

11 

id 
9 



? 



^ 159 Degrees t or 10 Hours. 

CQyerseit-Mni-[r>. iqq^ ) Dyio^ { Versed-^ ine ["p*TOO"}r>. jq' |Sjcoversctt-^in.[D fQo^^|D. lo' [ Suver^cd-sine |D.?oo^^JD 



Mm 



69 Degrees, or 4 Hours, 



-Li 



1^6 C. T. XVI. 



Logarithmic Sines, Double Sines, &c. * 



15 



Wc 



L T 



/Tt J 



20 degrees, or i Hour. 



Sine j Dii n h\ c-\ I ! \i: \ C *\i e c^t [ P. roo ^ ' | D ■ t o ^ | Cos! nc | Don Hlc-c o^ i n c [ Secant | D . [ oo^^j D 1 ' 



4b- 53439-^6 
**9-S.H74-5!^ 

51^4.1-7^ 



16 



{D'jubLc-iu int 

,9 



9- S3 573^p 

9- 53^47-, i? 
^ 9 53681.64 
9 3^9*5371^1^ 



85^08. 17 
83542. 8u 

93S?7-S» 
8361^. 15 

8y>46-y; 

[9.83681. 



49 



2U 



^4^^3' 
54397. 

54331- 

. S43^H- 
9- S439S- 



aa. 09. j;44^a. 
544i&6. 
9. 5450Q. 

54533' 



19 



S4 ^6:9,^4 567- 45 

as. 209* 54^01' 10 

^4|9- <46h- ?2 

546*18. ^a 

9- 5470K89 

9'5473fr'4a 



13. ^ 



^3- 



5^7 5G' 

537fiv 
538i(g. 

■53^^v 

^S395'>- 
. ;3990^ 

■ ;4Ci4' 

* 5'42^J3' 

.54161. 
'54195- 



837 >S 
.83750.37 

.83784-84 
9. 8^819- aq 



no DcgrecSt or 7 Ho u rs- 



709.838^4. 70 
oSJg. 83888. ofi 
83922.43 



4^ 
75 

30 
53 
73 
89 

14 
21 
a6 

17 
,26 



9.83956^7}; 
9^83991.04 

9- 
9- 



84025.^0 

84059^53 

9.84093.73 

[19,84127^89 

9. 84161.0^ 



10. 

EO. 

to 

E0_ 

[O 

10. 
to 

[O- 
IO< 

[O- 
10. 

to, 

LO< 
10 



46594,83 
46560^ 14 
46515. 4S 
46490,85 
46456^ 



D. iCK/^ 



4/^.4:1 1. 6S 

46387, 14 
46352,63 
46318* 16 
46283. 7 



46249.30 
46214. 92 
46:30.57 
46146.25 
46 1 1 1 , 96 



9. Pi4iy6. 14 
9' 84230- ai 
9- 84264.46110 
9. 84298. 27 
9- 84332. 26 



9. 84366. 31 
9-844QO, 13 
9.844^4.0; 
9, 94467. 89 
9* 84 5 01. 73 



9' ^4535' S3 
9,84569*30 
9.84603.05 



769. 84636. 76 10 



9. S467Q.45 



9.84704, 
84737- 



■V3 
^40 
-8s 



.66 



. 5493'^' 
9' 549^9- 
5500a. 

9.55069. 



29 



149 



9.55102, 

'J5I35 
551S8 

9. 5;20i. 

9-S5L34 



89 



84 

^ 

9. 552680^ 
5530105 
9- 55334 
> 5 53^7 
J- 5 53^^9' 
q. 55^3^ 



84771,32 
.88 



9. 84804 
9, 84838, 42 



9. 547^8 
9, 54802 

9' 54^1 5 _ ... . 
g. (;4869.27[9. S4972. 27 
9 54902 ' 



848;]. 93 
84905-40 
84938- 85 



9. 85005. 66 



9. 85039. Q2 
9-85^)72.35 
9.85105.65 
85138-92 
85172. 16 



g. 65205- 3; 

^ 9.85238,56 

719.S527E.71 

'^ 9- 85304- 84 

85337-94 



85371.01 

, ^ 85404-04 

,.069. H;437.o6 

9. S5470. 04 

9. 85501- 99 

J-85535.g2 



Sins 



Douhlt-.'iUc 



D. (g 



46077,7 
46043,4 
46009,37 

4S97S'" 
4594097 

^ 5906. 86 
45872.79 

45^3^-74 
45804.73 

45770-74 



4573^-79 
45702.87 
45668.97 
45635.11 
45601, 27 



10 



45567-47 
45533-70 

45499-95 
45466.24 
45432^5 



45398. 90 
45365,28 
45331,68 
4539S. II 
.45264^ 



4523^-07 
45197.60 
45164.15 

45^30-7.1 
4 ^^97v34 



45063.98 
45030.65 

44997-35 
449'">4. 08 
44910. 84 



44897-63 

.448^^-44 
.44831, £0 

447tjfi- if-* 

4;7^^5-o^ 



4473^-99 
44698 95 
44665.94 
, 44^32. 96 
44600.01 
4 4567* 08 



57.8* 

S7-77 

57- ?» 

57.67 

57.6a 

I?- J7 

57- $» 

57-45 

57- 4a 

57-35 

57- 30 

57- as 
57. so 

j7. 10 

57- OS 

S7-0O 

56.93 

56. 

56.78] 

56.7 

56.6 

56.6 

J6.5 

56-53 
j6. so 

56. 43 
50.40 

56-33 
56.38 
56.25 
56. 18 
56.15 
56.08 
56.03 
56.00 
55-95 



Sine 



86.72 
86.65 

36.57 
86,50 
86.43 
86,3«; 
86.27 
86, 17 
86.12 
86.02 
85.95 

85.67 
85^80 
85.72 
85.65 

8;- 57 

85.50 
85.40 

85*35 
85.27 

85.17 
85.1 

85.02 

84. 

84.87 

84,8c 

84-75 
84.65 

84.60 
84.50 
84.4a 

84-37 

84, 27 

84. 32 
84. 13 
84.05 

84.00 

.. -. 83- 9^ 
55.88^ 83.83 



1^97298.5 
9.97293.98 
9.97289.38 
9.97284.77 
9. 97280. 16 



9- 97^75- 5;! 
9,97270,92 

9. 97266 29 

9. 9726:^66 

9. 97257-03 



55-85 

55-78 
iy 75 
55-70 
55.65 



55^55 
5S-5 

55-45 
55.40 

55-35 

55^3^ 
S5'^5 

55'^ 

55.12 

5 J. 07 
55.02 

54*97 
54.92 

54-88 



9.97252,39 

9-97347-75 
9.97143. 10 

9-97238.45 

9.97233.80 



[)cuibk-^jnc 



10. 27401. 58 
10- 27396*98 
ro- 27392. 38 

'0.27387,77 
10- 27383. 16 

10.27378.54 

'0.^7373-9^ 
10, 27369. 29 
10.27364.60 
10. 27360, 03 



CQ5ec;:int 



10, 0370'!- 42 
10. 02706, 02 

[0, 02710.62 

to. 037 1 5. 33 
[0,03719. 84 



i0.373;s.39 

10.27350.75 
10. 37346. to 
10^27341.45 
[0*37336. 80 



9.97229 

9.97224 
9.97319 Bt 
9.97215.^4 
9-97^10-47 



9.97205.79 

9. 97201. 10 
9. 97 196. 42 

9.97191.7 
9.97187.03 



83w7 
83-67 

8^.63 
83-55 
83^47 



55.60 83.40 



D, 100' 



83^ 3^ 
83.35 
83.17 
83- 10 
83.02 

8^,97 
82.87 
82. 82 
82.^5 
82.67 
82.60 
82- 52 
82.45 
82.37 
82. 3: 



D.io' 



9. 97183.33 
g. 97177, 62 
9-^97!7i.9i 

9; 97 168. 30 

9.97163.48 



9.97158.76 
9.97154-04 
9.97I49-3T 

9- 97 "44- 57 
9.97139. 84 



9,97135.09 

9 97^30-35 
.97125.60 

9. 97130. 84 

9. 971 16. 08 



9.97111-33 

9,97106.55 
9-97101.78 

9.97097.01 
9,^7092,23 



9.97087.44 
9.97082- 65 
9. 97077. 8r 
9. 97073.06 

9. 97068. a6 
9.97o''i3,46 
g. 97058. 65 

9-9r=>53-83 
9. 97049. 02 

9-97044- 19 



9^97039-37 
9,97034.5^ 



10.37332. 14 

10,37327.48 
10.37312.81 
10. 27318, 14 

10.27313.47 



10,37308.79 



to. 02724. 46 

10,03739.08 
[0,02733.7 
[O. 02738.34 
10- 03742. 97 



10. 02747, 61 
10.03753.35 
10.02756.90 
to. 03761, 55 
10,02766. 



D. lo 



10* 03770. 86| 
10.03775,5 
to. 02780. 19 
10.03784.86 
10.02789. 53 



10^02794, 21 



10-37304, 10 to. 01798. 9c 



10-37399.41 

10.37394.72 
to. 27290. 03 



10. 37285- 33 
10.27380.63 
10. 272751 91 

10. 3737T,30 

10*37266.46 



10. 37261. 76 

10.37357.04; 
10.37353,31 

to. 37247- 57 
10, 37^42- 84 



10, 27238. 09 

10.37333.35; 

10. 27128. 60 
10.37333.84 
10. 37219. 08 



10.37214. 3a 
10.37209. 55 
10- 37204. 78 
10. 37200. 00 

10. 27[95- 22 



10-27190. 44 
10. 27185. 65 
10. 27180. 86 

TO. 37176. 06 

10- a7i7i< 26 



iQ. 27166. 46 
10.37161. 65 
to- 27156. 83 
10. 27152.02 
to. 37147- 



0-27143.37 
ro. 37137. 54 



10. 02S03- 584 
ro. 03808. 38 
to. 02812. 9 



0.02817. 67 
10.03832.38 

0, 02827- og 
10.03831. 80 
10.02836, 51 

to. 02841. 34 
10.02845.96 
10. 02S50- 69 
10.03B55. 43 
io. 02860. jfi 



to. 02864. 91 
JO. 01869.65 
10, 02874. 4c 
0.03879. 16 
10. 02883. 9' 



10-02888-68 
10.02893. 4^ 
10.03898.22 
10. 01902. 90 
10.01907, 77 



10, 03913. 56 
JO. 03917-35 

to. 02933. 14 
10.03936. 94 
ro. 03931. 74 



[o. 02936. 54 

10.03941-35 
10. 02i:j46. 17 

TO- 02950.98 

10-02955- 8 



g, 97029. 70 10. 37132. 70 
9, 97024. 8^ 10. 27127. 86 
9.97030.0s 10.27133.03 



g. 97015^ 



CoKiric 



[0. 37118. 17: 



Duuble-cG^ine 



10.02960. 6l 
10. 03965, 46 
!0, 02970. 30 
10-02975. 14 

10. 02979. 98 

[Q. 02984, 83 



^PLiant 



39^51 



UJ 



J r. 72 
II, 75 



D.tcK/-: 



159 Degrees, or lO Hours. 



aBj 



II* 



36.44tt 



36. 



D, io» 



19 i 



^»sin^ |r;n.ahlg-cP!^me[ Ffc:^nt )^. icms'^^ D.io*! Sine | Dcmble-^ine | Cnsfc^nt [p.i<M>^^[D.to' 



6q Dep-ceiST or 4 Hours^ 



C. T. XVI. 



Logarithmic Vcrsed-siDcs, Covered- si nesj 




t 

1. 



ItO 

It 

ll 

it 

It; 



4 

E 






lO* 



40 
4 



zO Dcgrci:t>, or i Hour, 



Veneo-ime |il>too' | Dwg^ [CQV0T5e4->inc|OMOQ^lD. |o^| Suvcr^eil-sme |d.ioo 



LOVti>e«Uiinr 



8.78037.05 
8* 7S 103.66 
8.78180*42 
8, 75^51. 71 

$•784.65-8^ 

S. 78537. 08 
S^ 78608.27 
s, 78679, 40 



sr 



o 

4 
8 

12 



ii« a 



3-78750,47 
^, 78Sai,49 
H. 78892. 44 
^-78963.33 
5* 79^>U- t^ 



H* 79^04. 94 
8.7917^65 

i, 79346. 30 

8* 7^3tf>» 90 
8.79387.43 



ai^8t 70538,3^ 
Mf5.69 
.S.99 

^^^ d. 7Lj;^9 ^r^ 
S^ 79809* 4 1 
8. 79379- 53 

8* 79949- 6f3 
8* 80019. 61 
8. 80089. 56 



19, 
iig. 
trg. 

19. 
tiB. 

u8. 

n8, 
11 8* 
tiS 

ii2 
m8 

118. 
117 

ti7 
rt7 
117 
117 

117 

M7 

117 



3^. 1 



4*8 
4^8 



8* 80159.4 5 

8, 80239. ^^ 

9. 89399, 06 
8,80^68.77 
8*80448.4 



8.80508. 03 

8.80577. 58 
8*80647.07 
^* 807 1 6< 41) 
8*80 785.87 

.80855* J 8 
8. 809241 44 
^.8.993-64 
8.81062.78 
8. 8113U87 



8. 81200.90 

8*81169.88 
8*81338*79 
3-aiio7.65 

8.81476,46 



«*8i545.2i 

8* 81673, 9^ 
3-81682. 53 
8-81751* * * 
8.8tSi9>64 



33.408. ai8B8. 10 

448-81956. 52 
8 83024. 87 

^ ^•^'^■ov (7 
u4a 

14- -.-.-l-^T 



D. n?o ' 



6 

5 

47 

37 

T7 
117.07 
I t6. 



97 
!i6.S7 
116. ' 
fi6.68 
116-58 
116,48 

116,38 
1 16:30 
116. 18 
i 16, 10 
116.00 

1 1 5* 92 
J 1 5. 81 
115*70 
r I 5, 63 
115.52 

'*S'43 

us. 23 
ii5, 15 
115.05 
114.97 
114,85 
114. 77 
1 14. 68 
1 14. 58 
1 14,48 
M4.38 

it4*3^ 
114.23 
1 1 4* 10 

11403 
113. 92 

^3*83 
113.75 

Tf3*65 



D. }o' 



79,02 
78.90 
73.73 
78.57 
78*45 
78.27 
78*12 

77-97 
77.82 

77.67 

77.55 

77-3 
77.21 

77*07 

76,95 

76.77 
76,63 
76, 50 
76.32 
76. 20 
76,05 
7y90 

75-75 

75.60 

75'4s 

7M° 

75* 
75,02 

74' 87 

74*73 

74-5 
74' 45 
74.27 

74.1 
74^00 

73-^7 
73 

73- s; 

73* 4S 
73-217 

73*15 
73,00 

73.85 
73.72 

7S-S7 

7^-45 
72*37 
72.15 

72. 02 
71.87 

7^-7* 
7^-57 

71 32 

71.05 

70.87 

70. 75 
70*62 

70.47 



8 
9*8 



D, lo* 



1 IQ Degrees, or 7 Hours, 



SuverseU-iine Ojoo'^ 



9*8 
9*8 
9,8 
9.8 

9*8 



9.8 
9.8 
9.8 
9-8 



8 
8 
8 
8 

9^8 
9.8 
9.8 
9.8 



9.8 
9.8 



9^8 
9.8 
9.8 
9.8 
9.8 



9.8 
9.8 
9.8 
9.8 
9*8 



bs I . 26 

803. 23 
785*16 
767.11 
749.05 



730. 98 
713.91 

794' Sj 

676.75 
6c8.66 



30. 07 
30- 10 
30^ 08 
30. 10 
30. 12 

30* 13 
30.13 
30,13 
30,15 



64Q. 56 
633.46 
604.35 
586-24 
568. 12 



550.00 

S3^^S7 

5^!*7+ 
495,60 

477*4^ 



459.30 

44*' 14 
422,9$^ 
404. 8 1 
186*64 

368.46 

350'2. 
333. oS 

313*89 
^95. 69 



30. 

30* 

3<5* 
30- 



D. tiJ I'^ucuiveri^eil-im i>. ic^ U. lO % eivc 



277.48 
359. 26 
241,04 
222*83 
204* 59 



186.35 

r68 ^ 

749.86 

131.61 



095.09 
076- 83 
058*54 
040, 26 
02 f . 97 



9.81003,68 
9.80985.38 
9.80967*08 
9*80948.77 
9*80930-45 



30* 20 
30* 30 

30- 22 
ijO 32 

30.23 
30.25 
30.35 

30*37 
30. 28 
30*38 
30.30 

30 v3^ 
JO- 3^ 
30.32 

30-35 
3O' 37 
30.37 
30-37 
30.38 
30 40 

30* 40 
30.42 

30M^ 
30. 4:5 

30. 43 

30. 45 

3Q-47 
30-47 
30. 48 

30. 4S 

30, 50 
30. 50 



9. 80912* 13 
9* 80893. ^0 
9,80875-47 
9. 80857. 13 
9. 80838* 79 



9, 80S30- 44' 
9. 80S03. 081 
9.80783, 73 
9. 80765.36 
9. 80746,98 
9.60738.60 



Covcricd-iinc 



30, 5s 

3^' S3 
30. 53 

30* 55 

30.57 
30,57 
%o, 58 
30. 6g 
30. 60 
30. 60 
30.63 
p,63 



45. 10 

45-'^ 
45' VS 
45^17 

45-^7 
45*^0 
45*30 
45.33 

45- H 
4S- 25 
4S^a7 
45-^7 
45-30 
45*30 

45-3* 

45- 3» 
45-35 
45-37 
45-37 

4S 40 

45.40 

45-4^ 
45-4^ 
45*45 

45-47 
45*47 
45*47 
45- S^ 
45* 5^ 
45- SS 
45.55 
45^55 
45. 57 
45*60 

45. 60 
45-62 
45.62 

45^65 

45*65 

45.67 

45^70 

45*70 

45" 7 

4Jwa| 

45- 75 
45 75 
45-77 
45*80 
45-80 

45' ^a 
45.82 
45*85 

4 5*S; 

45-9^ 
45- 90 
45<9<^ 
45-95 
45 95 



D.100 " 



D, 



o. 28 7 73* 29 
o- 28771, 06 
0.28768.83 
o. 28766-60 
0.387 64,37 

o, 28762. 13 
0*28759* 89 

0.28757,65 
0,38755.41 
;o- ^8 753. 17 

o. 28750. 92 
o. 3S748. 67 
o. 28746* 42 

0.2S744. 17 

0.28741-93 
0.28739.66 
o.3f?737-4i 
0.38735,15 
to. 38731.89 
o. 28730, 63 



o, 28738.36 
o. 28736.09 
; 0.28733*83 
O' 28721. 56 
0.287 ' 9-38 



o, 28717.01 
0.38714.73 
0.38713-46 
0.28710. 18 
0.38707^90 



0,38705.61 
0-38703. 33 
o. 3870J.04 
o. 28098. 7 5 
0,38696. 46 



O. 38694. [7 

o. 3B691. 87 
0-38689. 57 
o. 266S7.38 
0,28684*97 



0.28682.67 
0*38680.37 
0.28678*06 
0*28675,75 
0.28 673*44 



o, 38671. f3 
o, 28668. 82 
o, 28666. 50 
o* 3H664, t2 
0,28661.86 



o. 28659, 54 
o. 28657* at 
Oi 28654. 89 
0,38653, 57 
0.38 65 0*^4 

o. 38647* 9 
0.38645. 57 

0.38643.34 

Q. 38640- 9c 

o* 38638. 56 
Q. 38636* Zi 



V'lMScd-'^iiiC 



1 59 Degrees^ or 10 Hours. 



Oivgr.ei!^»ioefr>. ipo^ |j^* JQ | Vgf^ed-vmc |D.jQt>"[ rjrio>|SLi€0 versed. lin^Df 



Hoyn 



Mm 




138 C. T. XVI. 



Logarithmic Sines, Double-sineet &c, 

21 Degrcct, or 1 Hour> 



[014, 
16 

n 

*9 



14. 



4 
S 

13 

t6 



34. 20 

26 
3^ 



40 
44 
48 
5= 



as^ 



^4 

3* 
36 



li 



4^^ 
44 
48; 



29 s5 



iO, 



1£ 
16 



26, 



26, 



24 

%E 
3a 

40 
44 



56 



27. 



o 
4 

s 

16 

. 2C 

2F 

32 
-.6 



.4c 

44 
4 



"Smo [ l>:mliie-^.ine | Ci>!^ciriiiE \D taj"\ D. \o* J Cotme |Doul7lc^ct>fi3tV(~~^Hecaiii [D^ioo'^jD to 



Cusii'C 



^s41i* 
S54V5* 



556ri2. 

5^727- 



SS793 



^S^J^3- 

5;9?<; 

56020 
5605.1 



561S2, 
s62i4. 



3^ulhlt-Co^illl 



|, S5^6S- K[ 



J, H5732.8/ 
9. S579il« 2c 

.;. S;S9b. ii 
> e5t;2S.7cj 
.;. 8(1961,3;; 
9-85^^93- &H 
9, S0026. 3^^ 
(:- R6o5S.ti; 
9- S6091. 2^ 
7. S6[ 
JO 9- 86 1 ;6 

46 >"S6iS8.4f 
9. &6220. 79 
9- 8^*2^3- jc 
9.862^5,37 
g. 96^17- 62 



V7^ 



,8,- 



5614^ . - .-, - 
56279. 04)9. 86383.04 
56311 

5^343 
5^175 



'35 

.46 



9. 864 [4. 2t 
9,86446,35 

9. 8'^i478. 46 



56407. 
56439- 
5^^471^ 
56503. 

S^^35- 



56567. 
5^,^99, 

5666J. 
56695. 



9- 
489. 



(j672ft 

S'^753 
56790 
56S23 



^,86349.84 



549.86510 54 
9, 86542,6c 
9, 86574.63 
9. 866o6i 63 
9. 866^5. 61 



9,8^^670, 5^: 
9.86702.48 

9. R6714-37 
9* 86766* 24 
9.86798.08 



56885. 
56917. 
5694S, 
5 '980. 



9^ 

7, 
9'S7t 



^43 



571C6 
57L^8 
57J69 



57200. 

572^2. 

57af^3' 
57194- 
57326. 

573^7- 



2^g 
6. 

95 
36 



9. 86829. 89 
9. 36e6[.6S 
9,86893.44 

>S'9-5- ^. 
g. 869^6.87 



9.8:*/8o. i,j 

9. 87020, 20 
7-870^1,83 

g. 87083, 43 
9. S7 r T 5. 00 



9.67146,55 
9,87178.06 
.), 8 7209. 56 

9, S724T. G2 
9* 87272. 46 



■)■ §73^3- S; 



S7335.26 
9.87366.6 

9* 37397-95 
;. 87429. 26 

9>g74^>o. 5 4 
DuLihk-sirie 



o. 44567. o£ 

"^•44534- It. 

o-44^oi-3- 
0.444'^y-4t 

o^444i;-6: 



0.44402, 8l 
O. 44:;70. 1 : 

O' 44337-41 
0.44304.71 
o, 44 = 7-- Oj 



o*4423^^4«" 
0.442:6-,. 
o.44i74^2r 
0.44141-65 
o. 44109. I 

0.44076.' 
0.44044. I 
>. 4401 1. 7 

O. 4^979. 2t^ 

o* 43946.9 



c. 43914. ^^ 
o. 43S*32 a J 
0.4^849. 9c 
o. 43817, 61 
0,4378;. 3b 



Q' 43751^ ^ 
o. 43720. 9^ 

0,43^.83.79 

o, 43656.65 

o^ 43624. 54 



c. 4359^- 4^ 
0,435^^-4^ 
^•43;^S,37 

0.43496-37 
0.434^4-3^= 



0.4343^-44 
o» 43400- S- 
o 433'^S.63 
0.43336. jO 
0.41^304- 9a 



0-43273. II 
0.43241.3c 

0.43^09^ >f- 
0.4:! I 77. 8; 

o. 41 U^'- 13 



0.431:4^45 

0.43^^=' 7^ 
0.43051. 17 
O,43or<). 57 
o. 4^988. DC 



0,42956.4^ 
0.42924.94 
o.4--89^44 
o. 42S61, 9P 
o, 42S30- 54 



0,42799. 1} 

0.4^7^7-74 
o. 42736. 3K 
o. 42705, o; 
0.41673.74 
o. 42642, 46 



Cosci;;uU 



III Degrees, or 7 Hours. 



i>, lOO^' 



S4 
54 
54 

54 
54 

54 
54 
S4 
:4 
54 

54 
54 
S4 
>4 
54 

54 
54 
54 
y.^ 
II 
53 
S^ 
53 
51 
53 
53 
S3 
53 
53 
S3 
5^ 
S3 
S3 
?3 
S3 

S.V 

53 
SI 
53 
53 

5^ 
5^ 






83 
7*^ 

73 
6H 
6 

^^ 
1 

s^ 

45 
40 

35 
3*^ 

2 
2 ^ 

I 

I 

O 
O.j 

98 

93 
88 
fl; 
7« 

75 
7^ 

ti 

57 
52 

47 

43 
38 

33 

30 

25 

20 

'i 
12 

07 
02 

98 

93 
88 

8t 
80 

77 
701 
67 
62 
5S 

5 

5° 
4 
40 

35 

3^ 
2- 

22 

18 

'3 



D too'* 



1 jti Oc grees. or lO Hours 

Ciisme |Diiijhic-c<i»iie| Secant |X>. too^^f H, 



82.21 
82, 17 
82. rt 
82,02 
81-95 

81. QC 

8r.Sc 

61*7. 
8 [ . ^.7 

81.6:. 

81- 52 
8[*4q 
81.4c 
S(- :i = 
81,25 

8U17 
Si, ic 
81,05 
6:1-97 
80. 9c 
Sc-S:: 
80.77 
80,6; 
80.62 
80.5; 

80.47 
80*42 
80.3^ 
80.17 
80.2 

80. 1 5 
80.07 
80,0c 

79-9; 
79,87 

79,8c 

79- 73 
79.67 

79. 6c 

79' S^ 

79-47 
79,4*. 

79-32 
79- a: 
79.2c 

79-15 

79-05 
79.0c 

79.92 

78^87 

7S<75 
78.65 
78,6c 

7B.5^ 
78. 4; 
78,4c 
78.32 
78.27 

78, 2C 



hine 



D. ro* 



97015 
97010 
97005 
97000 
96995 



96990 
96986 
96981 
96976 
969; 



96966 
9696 1 
96956 
96951 
06946 

9'*9^i 

9'^>9;7 
96.^32 
96927 
969 12 



969 1 7 
969 i 2 
96907 
969:2 
9^^897 



96892 
96887 
968B2 
96877 
96R73 



96867 
96B62 
9^857 
96851 
9f>S47 



96842 
968^7 
c/812 
96827 
96822 



96S17 
96812 
96807 
96802 
9^^797 



96792 
96787 
96782 

9*'777 
96772 



96767 
96762 

96757 
96752 

96747 



96742 
96736 

96735 
96716 

96721 

^6716 



86 

86 

.85 

S3 



Cu>iae 



Duutile 'in« 



0.27 J 18 
0,271 13 
o. 37108 
0,271 03 
o, 37098 



o, 27093 
0.27089 
0. 27084 
0- 27079 
^■^^7^74 



o. 27^69 
o. 17064 

0.27059 

0.27054 

o. 27049 



0.27044 

o. 27040 

0.27035 
o. 27030 
o, 27015 



10. 2 
[0,2 
[O, 2^ 
10.27 
!0, 2- 



17020* 

rOt5, 

1 10. 

rO0|. 
000. 



0.26995 

o. 26990 
o. 2698 5 
o< 269S0 

0,26975 



o. 26:170 
o. 26965 
o. 26960 
0.26955 
o, 26950 



0,26945 
o, 26940 
o. 2693 5 
o, 269^0. 
o. 2692; 



o, 26920 
o. a69T5 
o. i6gro 
o. 26905 
o. 26900 



26895 
26S90 
26S85 
26S80 
2687; 



16870 
26^65 

26860 
26855 
26850 



26B45 
26839 
268,4 
26829 
26824. 
26819 



noul>lc*ci*yifit 




0-03033. 
0. 03038. 
o. 03 04 3 H 
[ 0.03048, 
0.030-3. 



o. OJOO9 

o- 030 1 4 
o. 03018 
o. 03033 
o. 0^0^ 8 



0.03058 
o- 03662 
0,03067 
0.03072 
0.0^077 



o. ojc8r 
o. 030S7 
c- C3092 
o. 03097 
o 03102 



o. 03107 
o, 03 [ 1 2 
0.03117 
o. 03122 

O. 03 T 27 



0.03131 
0-03137 
0.03142 

O.OJI47 
0.03152 



0,03157 

o. 03 1 62 
o, 03167 
0,03172 

Q'03'77 



o. 03 1 82 
o- 03(87 
0.03192 

0,03197 

c, 03202 



0.03207 
0.03212 

0.03217 

o. 03222 
o. 03227 



o, o^t^^ 

0.03237 

o« 03242 
0.03247 
0.03252 



0,03257 

0.03163 
o. 0326J3 
0-03273 
o, 03278 
o. 03283 



Secaai 



u.ioa"in 



,31:-. 



8,2; 

8.2- 

8.2' 
S<3i 
8,2; 
8-2: 



}6. 



U- 



ii: 



12.3. 



.2b L2. 



8. 



?.47 11. 
8.4511. 
8,4512. 

8447 12. 



o- I Sine | DQ\iitle^i:n<i \ Cosecant iD.ioy^l P. la* 



68 Degrees, or 4 Hours. 



a4 



P 



3^*4 J 



H^i^ 



T40 C-T. XVI. 



Logarithmic Sines, Double-sines, &€• 
22 Dcg reeSj or i Hq~ 



8 

1 1 

t2 



IS 
lb 

%l 

12 

14 

2 

2H 

3^ 
3 

33 
li 

36 

37 
3S 
30 



s° 



S3 
11 

55 

S7 
6g 






9- 
9. 

Eg. 

lag- 



lb 



a8- 



20 

To 
44 

48 
S- 



29, 



12 

2 
3- 



29 4, 
4- 
4&1 
j;2 



3^' 



12 
1? 



34 



3a 
16 



30. 



4c 

44 
4R 
^2 



^ w 



31- 



24 
2^ 

^6 



31. 



11 



40 

44 
4i? 



^int I Double- j^ine | Cu^ccmt |d toy[0^iQ^[ Cotine |DtJutilc-CQsme j Secant JDaoo^^) D.to* 



112 Degrees, or 7 Hours- 



S7357' 
573i>8, 

57420. 

S74d'' 
574^2* 



57513- 
mS44 
5757 5- 



5/ 



Deb. 



57^^/t7 



9, 

9* 

?: 

i>. 

9- 
9- 
9. 

9- 
9- 

9. 

9- 

9- 

9' 

9- 
9' 
^' 
)' 
9- 

9' 
9> 
9- 



9^ 
89^ 



57Ci6ti. 

57690^ 

5773^3^ 
577hi. 

5779^ 

578^:v 

57854. 
57^^15. 
5791b. 
57946, 

57977- 
38008. 
58039. 
58069. 
58100. 
5Bi3r. 
5rii(>r. 
58 up. 
5 ^' 2 - ' > 
5^^S3' 
58:183. 
5^314^ 
S*>344' 

58436. 

584'j6. 
5y4-;6, 
58527. 

585.^7, 
58617- 

58648, 
5867S. 
^87:^8. 



4^ 
56 
01 

7S 
85 

9a 
91 



9. 87^)47.68 
J. 87678. 7 
9.87709.85 
9' 87740- 9 



Joublc-ttAijic 



9. S7460. 5^ 
;. S7491- 80 
9.87523.0^ 

>^7 5>V 
■>S*7^S;.4c 



g. 87616. 



iC 



9.87771*92 

9* 87802. 91 

9-^7833. BE 

9.S7H6.;.G 

9.87^95^74 

). S7926. 64 

9. 8795 7. 5^^ 
9<679SS.34 
9, Soaig. 16 
9. 88049. Q5 



9. S6080-7T 
9.6S111.45 
9. 8Sr42. 1 7 
9, 88[72. 8^) 



"; 

Y _ 

it ,9. 882U* i^ 
77!;- ^^^^4- 7; 
3^9.88295.3^ 

9 

45 

97 

43 

91 

35 

/^ 

I 



6 



9; 
o 9 



5873H 
S8;&« 
58798 
588:;S- 
58S58- 
5S8b8^ 
5U918. 
5894S. 
5897S- 
59008. 



59038. 
59068- 
59:598. 
5912S, 

59187- 



' 5 
85 

16 
±S 

7 

95 

16 

35 

7 
8^ 

97 
97 

9:^ 

88 

4^ 

^? 
o- 



9.8S325.9 
9. 8835 6^4^5 

9. SS3fl6. 97 
9.88417,45 
9.88447,91 

9,88478.35 
9. 885CS. 76 

9- 88539. 15 
9. 88569- 5 I 
9.S8599.85 
9. 8S630. i( 
9. GS660. 44 



80 



Smc 



9-p B8690. 7 1 
9. BS720- 94 
9.68751. j6 
9-88781.35 
.). ES8[t. 



9' S8841. (1; 
9. SSS7J.7<i 
9,^8901,85 
9. 889-1-92 
9. 88961. i/ 



9-88991.97 
9. S9C21, 9; 
9-89051.^/1 
9,89:^81.8$ 

9, 891 1 K So 



9.89141. 69 

9.891;!. 56 

g. 89201. 41 
9. 8923 T- 23 
;.S926i.o^ 
;* 89290. 80 



o, 42642. 
o. 4^61 1. 
0.42579. 
o. 4254B. 
0.41517. 



0.42486. 
0.42455. 
0.42424. 
0.42393. 
O. 423''j:i. 



o. 4=33^ 
o. 42300, 
o. 422^^9. 

O. 4223'>, 

0.42207 



4*> 
20 

97 
77 
^o 

A 

22 

»^ 
ic 

oh 

09 

I! 
I 



o. 42 1 70 

0,4214^ 

o- 42114 

'>. 42083. 
0,42353 



3f> 

84 



0, 42022. 28 



0.4 
0.4 

0.4 



0.4 
o. 4 
0.4 

0-4 

^L± 
C.4 
0.4 
0,4 
0.4 
0-4 



0.4 
0^4 

?.'Jl 
0,4 
0.4 
0.4 
0.4 
0.4 



0.4 
o. 4 
0.4 
0-4 



99^- 
96c. 



868. 
8^8. 

IV: 

777' 
74^ 
7r6. 
685- 
655. 
624. 
594' 



>33' 

5C>3- 
472. 

442. 

412. 
382. 

3';i- 
321. 
291, 

261* 
231. 

20 T. 
171. 

I4r. 



] I 1. 

oSi. 
05 u 
021. 



o. 40991. 
o. 40961. 

0.409^1. 

O, 40f;0T* 
O. 4^87 I. 
o. 4o?^4 [. 
o. 40S12. 



s 

^3 

48 
H4 

^3 
64 
oB 

09 

^y 
2 

"85 
49 

1 

84 

29 
o 
8j 
^j; 

.1^ 
3 5 
"4 
1 

cS 
04 

03 

o 

I 
20 

3' 
44 

!? 

97 
20 



■Pouble-smy^ j CusccimC 



5^ 
50 

50 
50 

50 

;o 
:o 



49 
49 
49 
49 
49 
49 
49 
49 
49 



10 

O'^l 

9^ 
93 

87 
83 
78 

7> 
7^ 
<^^ 

ri2 
58 

5i 
48 

43 

4 

35 

35 

28 

22 
20 

' 5 

10 

c; 

02 
98 

93 
88 
87 

80 
77 
73 
68 
6 

60 
57 
5=^ 
4^^ 
43 
40 

3 
2 

=^3 
18 
1 



78.1 
78.0 
78.. 00 
77.92 
77.90 
77- 60 



77- 
77- 
77" 
77* 



77-4 
77- 4-! 



3/ 
30 
22 

'5 
12 



a 
11 
77 

77- 
77- 
77.0 

7^' 9 
76.9 

76,8 
76. So 

'^' 
76-65 

76.60 

76. 52 

76,47 

76.40 

7^-3^ 
76.20 
76. 15 
76- [O 
76, 02 
75-9 
75.90 
75-85 
75' 77 
75^7: 
75-^ 
75.6c 

7v5 
7 5-4/ 
75.40 

7S-3S 

7va 

75.22 

75.1 

75.10 

75-02 

75. 00 

74. 90 

74-8; 

74- So 

74*72 

74.6 

74-62 

74- 55 

74-50 

74-42 



IJ. 10* 



bine 



9«^7'^'S9 
96711.4^ 

96706. 3 

96701. 25 

96696, 14 



966^ 1.01 
96685.88 
96680. 75 
96675. 62 
96670. 48 



96665.33 
96660. 18 
96655.03 
96649. S 7 
9^3644. 



96639. 54 
96634. j7 
96629, 20 
96624.02 
96618,84 



96613. 65 
96608. 46 
96623. 26 
9659^- 06 
0592. 8; 

96587,64 
96582.43 
96577- 2 J 
96571,99 
96^566. 7 

96561, 53 
96556.3c 
9^^551. o( 
96545-82 
j6540-fi 

96535*3^ 

965:^0. 06 

(,6524,8c 

^^6519-53 

tK'5M '2 

9^1508.99 

9^' 503. 73 

96498.43 

96493, J 4 

9^>4t^7-85 

96482 



96477, 2f 
96471-95 
96466. 65 
96461.33 



9^456-02 
96450.69 

96445*37 
96440. 04 

j>l>434^7^- 
96429-37 
96424. 02 
96418.68 
96413. 3'.^ 
96407.97 
96402. 6 \ 



Cos in t 



DuuhliC'Sinc 



o. 26819. 59 

O. 26814. 4^ 
0.26809.37 

o. 26804, 315 
0.26799. "3 



o. 26794. 01 
0.26788. 88 
0.26783.75 
0.267 78. 62 
0,26773.4b 



o. 26768, 33 
0.26763. ly 

Q. 26758,03 
0.26752.87 
0.26747.71 



0,36742.54 

0'^^737-37 
0.26732.20 
0.26727. o 
o. 26721. 83 



o, 26716. 65 
o. 267J I. 46 
o. 26706.26 
0. 26701. 06 
0.26695.^5 



;- 20690. 64 
0-26685.43 
o. 26680. 21 
o. 26674. 99 
o. 26669. 76 



0*^6664. 53 
o. 26659. 30 
:o. s 66 54- 06 
u. 26648, 62 
o, 26643, 57 



o. 2^^638.. 3 
0. 26653-06 
o. 26627.80 
o. 26622. 53 
o. 26617. 26 



o. 2661 1* 99 
o* s66o6. 71 
O' 26601. 43 
0.26596 14 
o- 26590, 85 



o. 26585. 56 
u. 26580. 26 
0.26574,95 
o. 2051^9. 65 
o. 265^>4.33 



0.26559,02 
0,26553.69 
o. 26548.37 
o. 26543.04 
0.26537,70 



0-^6532-37 

O. 2''j527.02 
0-26521.68 

o. 26516. 32 
0. 26510. 9; 
o. 26505,61 



DouMf-coi^iiTt 



Co^ecaiu L>,ico' U.io 



0.0528:^ 
0,03288 
o, 03293 
o, 03298 
0.03303 



o. o^3ct; 
0,03314 
o. 033 1 9 
0,03324 
0.03329 



0-03334 
0-03339 

0-03344 
0.03350 

0-033 5 J 
o. 03360 
0.03365 
0.0337 a 
0-03375 
0.03381 



0.03386. 
0.03391 
o. 03396 
o. 03401 

0^3407 

0.03412 
0,03417 

0-03422 
0.03428 
0,03433 



0,03438 
0,03443 
o- 03446 

0.03454 

0,O345g 



o, 03464 
o. 03 469 

0-03475 

o. 034S0. 
o. 034I? 



o. 03491 

0.03496 
0-03501 
o, 03 506 
0,03512 



0.035J7 

0.03522 
0.03528 

^-03533 

0.03538 



0-03543 
0-03549 
0-03554 
0.03559 

0*03565 

0.03570 
0.03575 

0-03581 
0.03586, 
o, 03 592 

0^03597 



if. 



be tan t 



157 Degreea, or 10 Hours. 



■ yi\ 



8.68 



U.ioq^ 



' // 



7^r 



3a. 



52 s 



440 



4S41 



30< 



^o. 



,^^« 



D, lOf' 



29. 



40 »! 

32 13 



29- 



28.34, 



\% 



28. 



Ctjsi:te |D<iubk-cg^ine| Sccjnt JD. i Qo'M !>. lo' | Sine 



Doublc-iint; 



Cosecant 



-A7_ J^gg^rc-es, or 4 Hours, 



i 



142 C T. XVI. 



Lop.arithmIc Sines, Double-sines, t<c. 



3^- 



T 



/// 



4 

8 

i6 



36 



33.40 

44 
48 

5^ 
S6 



33* 



23 Dcgregs, or i Hour. 



Smic [ r>Mitjilf-i>inc I Cmct::inE |n.roo |n.iQ | Cusiiie ( Douhie-co^iiie | Sec:iin |D.ioq' 1 n,;o-^ 



Coiisw 



Dauhlt^ ciK^iji 



59187- 

S9H7- 
5y5:;6. 

593^5' 
5939 V 
594^5- 
594^^4- 



31 
94 

n 

6;, 



9. yLj409. 6fj 



595 ^3- 
59>/i- 



9.894^9,31 
9,8946^.94 

9. 69495*5 > 
9.^9528. l^ 

9"89557.6fj 



9, 895i?7.2i 
9. 89fu6. 7; 
g. 89^J46, 27 
9. 89675.68 
9.8970^'. 12 



09- 
49. 

8:9. 

i2i9- 

if5:9. 



33-°,9- 

3i:9- 

3^!9- 
3^H9- 



37 
38 

39 



33- 



409. 

44 9- 
4HI9 

5^19- 
561) 



34- 



Ojq 

4;9' 
89 



i6| 



34.20 

24 
2S 

3^ 



34' 



47 

S3 

56 

^? 
58 



35- 



40 

44 
48 



5s^^=i- 
59660 

59690 
597^9 

S977S 
^-^807 

59866 

59934 
599vr 
W98a- 
Uoo t I 
6^:040 

6:^0^19. 

60 1 38 
601^7 
60186. 



10- 408 111 
ID, 40783, 

10. 407 52. 
to, 40733, 

10. 40693. 



1 13 J>t;grecSt or 7 Hours. 



10- 40663. 
[0.40634. 
10. 40604. 
10-40574. 
10^40545. 

10,40515. 
lOi 40486* 
10, 404^6. 
iO. 40427. 

'o^40VJ7: 
EO. 4liV>8. 
[O. 4C ; ^9- 
10, 40309^ 
10. 403So. 



54j9-^y73+S4 
93.9,89763,93 
3d9^ 89793. 30 
6519. 89833.64 

^•jfS}' 89881. c^Jro- 4'.2n . 

5419.89910- ,'4 j^ 0-4^ 19^' 
79|9'^99^9-79lfO'4'^-^j63. 

03 9. 81^969, G2 TO. 40133. 

3V9* E99gS\ 33:10, 40104. 



41 9.90027.41110.40075. 
5719-900^6.57110.40046, 
70,9.9008;. 7c :o.4^3f7- 

10. 399S8. 

10. 39^59* 



8 [9, 901 14. 81 
909^90143^90 



^>02 1 4. 
60343. 
60272. 
6030 1 . 
603^0- 



97:9.90172.97 
or 9- 90202*01 
039. 90331.03 
03 9< 90260, 03 
009* 90389- 00 

9>;9'9^3'7*95 
SS;9. 90346. 88 

78 9- 9*^375- 76 
9. 90404. 66 
9. 9043^, ^2 



13 
16 



35.20 

^4 

36 



35- 



4ojft 
44 
43 
52 



36 



603 ^9 
60388 
60416. 

60445- 
60474. 



36 

n 
96 

73 
48 



9- 90463- 36 
9. 90491. 17 

9.90519, 9^ 



60 503 . 
6053 t. 
60:; 60. 
6c ^89. 

606 E 7. 



9.90548. 7ijro. 39554, 
9l9£i77i48[io^9£2|: 



20 



6064^1. 
60675. 
60703. 
607^2- 
60760. 



. 60789. 
608 r 7. 
60846. 
60874. 
60902. 
60931, 



10.3993D. 
(o. 39900, 
10. 3^^871. 
i0,39842. 
10, 39814- 



[>.io3'l D. 10 



10,39785. 
^o^ 39756, 
10,39727, 
10.39698- 
jo, 3966 y- 



TO. 39640. 
;o. 3961 [. 

0-395^3- 



9. 90606, CO 10. 39496 
909. 9r:6;4. 90 10-39468. 
9,90^163. 57 10 39439- 
9. 90692- s^lio, 39410. 
9. 90710. 86|ro, 39382. 



9, 90749-4 71 10,393 53. 
9* 90778. ofyo, 39324. 
J. 90806, 62 10- 39396- 
9.90835. J 6 10-392^^)7. 
.). 90863. 68 10. 39239. 



9. 90R92, i8| 10, 39^10, 
J, 90920. 6^'io. 39182. 35 



9-90949- ii|'o-39iS3 
9.90977. 54'ro.39t25 

9.91005.94 10.39097 

1,91034.33 10.39^68. 



Dunhl*--' I'lr; 



89 

06 

6 



Civei:;inc 



49- S^\ 
49-5 51 
49- S'^\ 
49- 47 
49" 41 
49.38 
49-35 

49' 3° 
49.2 

49- 
49' 
49 
49. 
49, 
49. 

48^9^ 
4iJ- 95 
48.93 
48-87 
48.8;; 

48. 79[ 
48.75 
48. 72 
48,68! 
48.63' 

48.60 

48^55 
48-52 

48.40 

48.45 

48.40 

48- 3 7 

48^33 

48 

48.25 

48. 
48. 
48.13 

48. ic 
48.0; 

48. 03 
47.98 

47'9> 
47. 9^ 
47 



74-57 
74' 3^ 
74-35 
74.20 
74-12 
74-07 
74.02 

73^95 
73-90 
73^83 

73' 77 



,87 

8^ 

,7'S 



47 
-V7 
47 
47 
47. 61^ 

47.65 

47-57 
47' 5.^ 
47-50 

47-45 
47-4/ 
47-38 
47-3^ 
47-3 



73' 7- 
73.65 
73.60 
73' >5 
73' 47 
73' 4^ 
73-37 

^,^ .^o 

73' =5 

73^17 
73- 12 

73-07 
73 03 
73.95 

73-90 
73.83 

7^-77 
72.72 

72-67 
72,60 

7=' 55 
73.50 
73.42 
7--37 
73.32 

7:^-^5 
72. 33 

7"' *> 
72. 10 



n.ioy 



L(>-iEie Doiihlt' -tn '111 I *itr:iiit 



72. 03 

7 ''97 
71.92 
71.87 
71,80 

7^-75 
71.67 
71,65 

7^-57 
71,52 

71.47 
71.40 

7i'37 
7r^3o 
.71.25 

7T. 17 

71- rs 
71.07 
71* 00 
70.97 

fTToT 



Sins 



96402, 6 1 

96397.34 

96391.87 
96386. 50 

9638 T, 12 



9^^75-74 
96370. 36 
96364. 96 

9^359-57 
903 ^H- '7 



|>i}iibi*£-Li ti; 



9634S. 77 
96343.36 

9^337-95 
96332. 53I 

■ 9^3 - 7-^ \ 
96321- {?S 
963 16.25 
96-10. 83 
9^3305.38 
96299, 94 



9'^S94'49l 

.96389.04; 

-962S3. 53 

9627S. 12 

96273.66 



96267. 19 
96261. 7 
96256. 2 
9625s- 76 
96345. 2 



96239, 7S 

9^aU' 
9623S. 78 
96223, 3? 
962 [7. 7; 

96212. 26 
96306. 74 

96201. 3£ 
1^6195. ''19 
96190. I^ 



96^84. 63 
96 [79. or; 
96173. 55 
961LS. 00 
96162. 45 



96156, 8.^ 

9^r5''3^ 
96145-7*^ 
96140. 20 
96134* 62 

96139.04 

96123.46 
961 17. 87 

961 13. 38 

96106. 68 



96101. 08 
9^095.48 
96089, 87 
96084, 36 
96073. 64 
96073, 03 






0.27505,61 
o. 37500. 24 
o. 36494. 87 
o. 26489.50 
o, 36484. 12 



0.3^478.74 
o, 26473,36 
o. 36467. 96 
o- 26463. 57 
0^364^7. 17 



0.26451.77 
o. 26446- 36 
o, 26440. 95 

^-16435-53 
o. 26430. 1 1 



CoA{:c;int 



0, 36424,68 
o. 56419. 25 

0.26413.82 

o- 2640S.38 
o. 26402,94 



0-36397.49 

o. 26^93. 04 
o. 263S6. 58 
o. 363ar, 12 
0.3637 5. 66| 

o, 36370. 19 
0.26364. 7a 
o. 263 ^9, ^4 
0.36. 53.76 
o. 263 4i>. 27 



o, 26342- 78 
o. 26337,28 
.0, 2633U 78 
Q. 36326, 28 
o. 26^20- 77 



o. 3631 5, 36 
0-26309 74 

O, 26304. 33 

o, 36398, 69 
o. 36293, 16 



o. 363S7-63 

O- 2 63 S3 09 

o. 26276. 55 
o- 26271, 00 
o. 26265, 45 



o. 26259. 89 
o- 26254, 33 
o. 36248. 76 
o. 36243. 19 

O. 26337. ^2 



o, 26^33. 04 
o. 36226, 46 

0.26330. 87 

o- 36115, 28 
o. 26209. ^^8 



o. 26204, 08 
o. 36198-48 
0.26193.87 
0, 26187.26 
o 36 [81.64 
o, 26176-02 



0,03597. 
O3O02. 
03608. 
036 [3. 

oi6i3. 



03634. 
03629. 

^3^3 5- 
03640. 

03^45- 



03651. 
03656, 
03663. 
03667, 
03673, 



03678, 
036S3, 
03689. 
03694, 
01700. 



39 
76 

13 

5^ 
88 

'36 
64 
04 

43 

64, 

«i 
47 
89 

32 
75 

18 
63 
o6 



03705- 
03710. 
03716. 



0373*- 
03738- 
03743- 
03749- 

03760, 
03765. 

0377^- 
03776. 
037S2. 



5^ 
96 

42 
88 

II 
8j 
28 
76 
^4 
73; 
3 

7 
33 

7^ 



D.I 00' 



03787- 

03793- 
03798. 
03804. 
03809. 



0381 y 
03830. 
03816- 
03832. 
03837, 



03^43- 
03848. 

03854- 
03859. 

03 86 5. 



0^870. 
03876. 
C3S82. 
038S7. 
03893, 



03898. 
03904. 
03910. 

03915- 
03921. 
03936. 



D,ioo' 



3-42 
3-4^ 

3,42 

3'4> 
3-45 



38, o 

48 
^7-44 



3-50 

3-52 
3-55 



37* 34 



3' 57 
3-57 

3,60 
3.6c 
3.62 

3.63 
3.6 

3't>5 

1.6 



3-^7 

3' 67 

3-7° 
3-70 

3.72 
3-72 



3- 
3- 
3' 
3- 
3- 
3- Bo 
3. So 
3.82 

3. 82 
3- 82 
3.85 
3-S5 
3-87 
3-S7 
3- 90 
3,90 

3-9^ 

3-90 
3-95 

3*95 

3' 95 
3-97 
3-97 
4.0c 
4,0c 
4.0c 

4, 02 
4- oti 
4,05 
4,05 



D.io 



i D.iq q'^ [ D. JQ I 

^^Dcgrces, or 



sine ) lJuu^[e-:>i[ie | Cosgcmi |d.[oo"| D.iq-^ 



4 Hours, 



6c 

h 



40 5J 

3^ 
38 




48 
36. 4 



5^44 



S*43 



iij 



36, 34 



ao3J 
16 H 



26. 



831 



26, c 
56 

H 

«4 



25.24 



16 

ta 



^5- 4 



*5- 



24-44 



40 

3*' 
31 
28 
24. 34 



13 






40 

36 

2822 

21 



St? 



52 IJ 
481a 



It 








leSsiSI, 




144 C. T. XVI. 



*9 



Loga 



lithmic Sines, Douhle-sincs, Sec. 
24UegrerK or 1 Hour. 



3>ifle I nvub.e-.trie [ Civ -c^n: {U. lao^^l D. joj C^im |DniiL-c-L»-tiiic 1 S*C3iii [p,ioo^| Dio- 



,f>H..h;-:- 



G 16. 

t 

3 



j,«. 



4> 
9 



f 



30 g< 
9 



.1^ 
n6 



36. 



S3^ 



4-- 
44 

^N9 



4g, 

1 
16 



34 



209 
^47 



23 



3<3 

3Q 



40 c)- 

44 

48 



5 

^(^ 



l3. 



4 
8 

1 
16 



40I3B 



209 
34 9' 
a89' 



?2 
36 



''mo 1 6. 
61044- 



6ri57. 
ft I iS^, 



(B.9, 
4'''J' 



6rt70. 
612^8. 
<jr^26. 

61382. 

61410, 
6r4,9. 
6146^^, 



fJ7 9 
23,W 



1,1014.3, 
yir/ii. 69 
yiocji, o^ 
911 ig.'^^ 
cn_T47^^ 
*;iJ75W;a 
9t2c;4- iS; 
'^t2')2* 41 

(jrafjo. 62 

V^34v ^^ 

9 1 40 1 . 1 ^ 
91420. 



4''.9- 
'9- 



61494. 

6l§22. 

61550. 
61S78, 
6160^. 

676^ 
6[66[. 
6i6li.;, 
ru7i;. 
6:744. 



9' 
9- 

'>: 
9- 
'/■ 
9- 

I2|9- 

999. 



44 'J 



6177;^. 
61800. 
6182S. 
618;;. 
Gi88.v 



709. 
og 



769, 



4^ 



6191 [, 
61938. 
6r9!06, 
^^99.^ 

6202 T. 



03 9. 920 I 4. 03 
64 9, 9204 1 . 64 
9. 9:1069- 22 
9.92096.78 
9.91124. ^1 



. 40 

44 

4H 

sag. 
569^ 



62748. 
62076 
62itr^. 
62 T ^ t . 
62158. 



7^ 



47 
48 

49 



09' 

49- 

8ji 

12|9 

t6 h. 



62186. 
6211^, 
&2240. 
62268. 



J9- 



2o|9 
:£4!9 
28j9 

^69 



^7 
|6q 



^J-40 
449 

4S 

S 

56 



40. 



62322. 

623 ,0* 
62377. 
62404. 
6243T. 



43 
68 



909 



624^9. 
624SO. 
62-13. 
62^40. 
62 ;67. 
62^94, 



I r 
29 
46 
6a 

^3 



Suiit 



9^4^7-4 
91485. ; 

9^S^^'> 
g[54r.(io| 

91597.41 
9162^. 34 
gi6?^ 
9r6Si. 12 
1)1708 98 



7^6. 81 
764. 64 
792.44 
810. 2r 
S47' t)6 



fi7S'70| 
903.41 

9.V-<'9 
9^:8.76 
9S6. 4 r 



9.92151.B4 
9. 92 r 79. 14 
9. 92206, 81 
9.9:234,27 
9, f)Z±hi. 71 



129. 931,09. J 2 
^1 9*92316. ^ 
689.92343*88 
9.92371,14 
9.9210^^ ;7 



879-924^^1^7 
j6|9-924;3. 16 

J. 9 1480 

9.92^07,68 



Sc^.Ul'. 



o. 39o6iJ. C; 
o. 39040. 3: 
J. 3901 1, 9' 
0.3^983,65 

Q. 38927. 07 

o. 38^98. 82 

0.38870. 5 

0.38842. ^H 
o ^^88 1 4- 
0778786, o; 
^^;*^'7^7 Gj 
^. ^8729.77 
o. 3^701, ^7 
o. 1S67-. ^J 



.1 

9. 92^62. 1 jl 
L;.y258g.29 
1^.92616,46, 
,). 92643 

9 
9' 



92670. 
92697. 



60 

7^ 
81 



Douhk-sm? 



ii4Di£grccs, or 7_flours. 



), ita 



JJ JO^ 



0. 38589. 4T 
o. ^8^61. 50 

0-38; -,:. ^\ 

o,38pv >9 
0.38477.66 

O' 38449- 7^ 
o. 3^^421. 88[ 
o. ^8394.0;! 



o. 58^66. t8j 
0.38^,8.16! 
0.38310. 56J 
0. 3828 = . yjj 
o,3825^'.o4 



0. 38227. 30 
0.38199. ;;9 
o. 38171, 91 
0.38144.24 
o. 38 [ 16. ^9 



1/- -/ 
47.21 
47' ac 
47- 17 

47* 13 
47- C)& 

47' °^ 
47' oz 
46.9; 
46,9; 

46. 9; 
46,^7 
4'- 8: 
46. Sc 
46.7^ 
4^1 
46. 6S 

46.62 
4^VJ7 
4^^- ;; 
4'"'' s - 
4^1. 47 

4f^'4^ 
4^^- 3^ 
4'i-^7 

46. 28 
46.25 
46. 23 

46. iS 
46. 13 
46. I 



o. 380S8.97 
o, 38061. x6 
0.380^,3.78 
o. ^800^3. 2 
0.37978.68 



0.37951.16 
o. 37923, 66 
0.37S96, j8 
0.37868,73 
0^^784^2 9 

^38 



0-37S 
0.37786,49 
0.377^9. J 2 

^■.?77.?^ 
o*"l77<>4'4^ 



o-.^7f77' ^ 
0,37649,84 

0-37^:22.57 

^v37595'3^ 
o. ;;7 568. JO 



0.37340.89 

0'375L^'7 
0.37486,54 

o- 57459' 40 

0.37432.28 



Co^ccjtm 



45 



45-83 



4v 
45-7 
45. 6j 

45-6 
45,6^ 



70. 9-. 
70-8; 
70.80 

7^-7> 
70.70 

70.62 

7^-57 
7^- ;i 
7P-4> 
70.4:1 

7^vK 
70.30 
7J.2; 

70. 2C 
7c. 12 
70, !0 

70. C2 
6.J.97 

69.85 

A:j.82 
69. 7 5 
69. 70 
69. 6 7 
f'9'57 

69. 50 

69. 42 

f*9v37 



69. 3 
69,27 
69. 20 
69.17 
46. 08 6g. 12 
46, 03 69.05 
46. 02 69. OS 
4,-- 97 ^'8-9> 
45-93 '^^■9^ 
4^. 90 68- 85 



68. 80 
68, 



o 



45.80 68.70 



; 68,6 

68. 60 

68. 5-2 

68.47 

68,42 



45 60 68. 40 

45' 5°! ^^'^5 
4v4p| 68,22 



4;- 45 
45-4= 
45-37 
45-35 
45.30 
45-28 

45=^3 
45-20 
45.18 



li. 



68. I 7 
68, 1 2 
68.05 
r8,o2 



67 



D. (o* 



9607J.0. 

96067. 3 L, 
96061. -jt 
96356. 12 
960^0. 4P 



9.96.44.84 

9.9603^, n, 
■j.96o4^ ^4 
> 96-27 



96-27. 8r 



Doi^h|0.>tjlc 



10. 2'J176.02 

io. 16170, 39 

10- 2'J[b4, 76 
'O, 261 59. 1:1 
to. 261J3, 4g| 

:0. 2LH47. 84 
10. 26143- 19 
10- 2^136. ^4 
10. 26130. bH 
10. 2612!; 



10, 
to. 

10. 

o. 



9.9^010. ^; 

9. 9'']0:;j. Sri 
9. 96005. 1:: 
9-9?;9v9- %/ 

^/. U5i>9(. 84 



9, 95j^8. 15 
9.95^82.4'! 

9" 9597^- 7"* 
9. 95971.06 
9. g;n6;. ;5 



io. 261 19, 
E0.26n3-8b 
10^ 26108. 20 
10. 26102. ;2 
I o. 2609^^ 84 



10 



[Q. 26591, i 
10. 2'^>o85,46! 
10. 26379. 7^* *o 
:o^ 26074,06 
i*?. 26068, 15 



9.959^9,^4 

9.9595-=^ 
9.95948-21! 

9.95942.48: 
9-9^9^^' 7v 



9.951JU.02 
9. 95^25. 2b 

9-959^9- 5-^ 
9. 95913. 80 
9. 95908. o; 

9.95902,29 
y. 95896, 53 

9.95840.77 

9. 95885. 00 

9,958 7 9.2 3 



9- 95^73' 45 
9.95867,67 

9. 95861.88' 

9. 95856.09 

9.958 50.30 : 

9.95844- pj 
9,95838.69! 
9.95S32. Rh' 
9.95S27.07 



9.95815,43 
9. 95809, 61 
9.95803.78 

9- 95797- 94 
9-9:;79i- 10 



9.95786.26 
9. iy;7S.o. 41 

9-9 3774-5''^ 



9- 9 ^^ 



:68. 



9- 9?7^^2.8 4 
9,95756.9 



9-95751. 10 
g, 95745' ^a 



67.9 
67,9 

67.8, 

67.80 ^^'95739-34 
f,^^.„ 9' 95733- 46 
9-9^727-5 



Cu^ i Fir 



O. 2'sCt2. 64 

o. 2 60-5 b. 9 



26051. 
26045,48 

:fio3.j. 7^ 



Cu^rcaric iD.iOQ' 



03926. 9b 
039 12. 6 1 
03933.^4 

03943- 68 

03949. 5a 



03955,1c 

03960, S 1 
031^66.46 

03972. i2 

^3977-78 



^3>8j.4S 

03 9 89. 12 

03994, Be 
04000. 48 
04006. i(. 



. iL>o3 v* 02. 
. 26028. 28 
, a6o2j. ;4 
.260:6^80 
. 26or 1. 05 



o. 26005. 29 

0.15999*53 
0-25993-77 
o. 25988. 00 



59^^ 



0-25976.45 
0.^5970-67 
0.25964.88 

O' 25959-09 
o. 2^^953,30 



47-5^ 
41' 6c 



0.25941.69 

0.2 59^5-88 
0-25930.07 
0-15924.2; 



0,259! 8, 43 
o. 2^912. 6j 
o. 25906- 78 
0.15900.94 
0.25895. to 



0,25889.26 
o. 2;B83. 41 
o. 25S7'7,56 
C.25871, 70 
-0.25865.84 



0.25859,97 
o. 25854. 10 
0.25848,; 
o. 25841. 34 
o. 25836,46 
0.25830,57 



Double-co'^iiie 



0401 1. 65 
04117,54 
04OZ3.24 
04026. g4 
Q4034. 65 

04C40. 3^' 
04046, o- 
04051,79 
04057.51 
0406:;. 2 



C406S. 98 
04074, 
04:^^':. 46 
O4D86. 20 

<^ 409^-9 



0.04097.71 
0.04103.4 

o, 04109. 23 
c. 04115.00 

0.04 tip. 77 



O. Q4L26- yy 

0,04132.33 

O. 04138. 12 
0.04143.91 

o, 04^49. 70 



04155. 
04161/ 

04167. 
04172. 
04178- 



04184. 
04190. 
04196. 
04302. 
04207. 



04213, 
04219, 
04225, 
O423 I 
04137, 



04243, 
04248. 
04254. 

04260. 
04266. 
04272. 



^3 
90 
78 
66 
S4 
43 



Cij-mg (r>:niblF,cgijnc| :icEant I 



1 15 l)egr€e5, or 10 Hours. 

O, J 00" P, iQ' l S ine I Double-iirte f 



Secant 



to: 



.40 



^ 60 

Q. 60 



-63 



24.^4: 



7 5 14-62 



n. 10 



65 Degrees, or 4 Hours. 



Cwecant [D.ioo"|D. my 



3ir\ 



4035 



.441 



.70 




tm 



Logaritbnnc Verit^J-sines, CovencJ-sincs, 

*'*^"*^™ UcjfruLSj or i Hour, 



&C.* 



i4j 



^5 



115 l)t-nrct's, or 7 Moiirs_^ 



Co^'cibtiJ-kiiK D. !□□ 



B. 97 1 70. 
8,97117, 
8, 97284. 
8.9734I' 
S- 97197- 



3 

3 



^' 



8- 974S+* 
8.97511, 
8.97568. 

8.97614- 
8. 97^8 1. 



3.97738. 

-■— ^ 8.97794- 
^^ 8, 9785 u 

S3 8.97907. 
S t> S- 979^- 
o S, 980 2 o» 
4p-t,So7 




8, oB^ha. 
8. 9B038. 
8. 9S6[.;4- 
8-98750. 
8. 9880'^ 

8. 988^2^ 
8.9891^^ 
8.98974. 
6. 99029- 
8- 990S5. 



5^ 



6*99141. 
8- 99196. 
99^51. 
8-99307. 



76 
3 

8. 99563. 4_^ 
"8S 
3^ 



99418. 

8-99474' 
8.99^29, 

8.99585. 
99640^ 
99695. 

8.997^0. 

8. 99S06. 

8. 99G6]. 

8. 99qi6. 



8, 9997 f. 

OQoSl. 

^_ , 00136. 
'^69.00191 

. 40 9.00^46. 
00301- 
48 9. 00356. 



9. C04 1 1 ' 



5619*00465 

9, OO^20i 



Sntcf"te*l-»i"(r O. loo'^ 



94 
94 
94 
94 
94 
94 
94 
94 
94 
94 

9+ 

94 
94 
94 
94 

93 

9i 
93 
93 
*JJ 

93 
93 
93 
93 
93 

93 
93 
93 
93 
93 

93 
92 

91 

92 
92 
91 
92 
92 
92 
92 

9- 
92 
92 
92 
92 

93 
9a 

91 

9E 

91 

91 
91 

9' 

91 

9' 
91 

91 
91 

9^ 



o. 



42.40 
42,31 
42.22 
42. 10 
42- 02 
41.92 
41.82 
41.7a 
41.65 
41.52 

41.45 
41,32 
41.25 
41. 15 
41.05 

40*95 
40. S7 

4^- 7> 
40. 67 

4^' 57 

4^-47 
4t^^37 
^o.3J 
40. 17 
40. to 
40- o& 

3v v- 
39. 80 

39- 7^ 
39- ^^ 

39-45^ 

39-^5 
39' ^5 

39 05 

38,97 

^8,87 

3S-77 
38.67 

38. 60 
38, 50 
38.40 
3S.32 
38* 20 

38.15 
38. 02 

37-95 
37- 85 

37-75 
37-^^7 
37- 57 
37-47 
37-40 
37- 3^ 
37.22 
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168.990^5,48 

S.99!4t, 14 

8.99196* 76 
8.9925^,35 

e> 99^63.41 

8. 99418. 88 

3^*99474-3* 
^'99>^9'72 
6,99585.08 

/5.69 
?>. 95 
_ ^.,vo6» 16 
8^99S6ii 34 
8>99Q 16.48 
8.99971* S^ 
9. 00026. 6 1 
9.00081-68 
9,00136. 67 
9*00191 6j 
9,00246. 55 

9. 00301.44 
48 9. 00356. 2$ 

')• 00411. 09 
9.00465. 87 
9- 00 (JtOi 6 1 



9.76146.30 
9. 76116.47 
9. 76106, 63 
9. 76086, 79 
9. 76066. 93 



i}S l>£ rccs, or 7 Hours- 
b I 



9. 76047. o^ 
9. 76017.21 
9,76007.34 
9.75987,46 
9^75967, 58 



9*75947*69 
9^759^7*79 
9*75907*89 
9*75887.98 
9* 7 s;868. 06 



9. 75848. 14 
9. 75818.21 
9. 758^8-^7 
9.7^788. u 



'S 



?SM.vei*eit-t.M.' 



92 <► 70 13c 

' 13^ 



D. 1 o^' 



9w 574*^*45 
9-7^7»^^4 
9.75708' 5' 
9. 7;{i8s\ ^2 
9^S^n8^4 

9. 7564^.56 
Iv 7c'm8, £6 



139. iio 
139,72 
139-61 

139. 52 
139.4^ 
« 39' 35 
'39-^5 
'39- J 5 



138. 87 

m8- 7? 
(39.67 

138.60 
[38. 50 
138.40 
138.32 
138.10 
138. 15 
r38. 02 
137.95 
^7*85 

*37-75 
137.67 

'37^57 
'37-47 
'37*40 

37-30 
137.12 

37' ^o 
137- oa 

'3^95 

36,85 



9J5S8B-5^ 
9^-75508. 5 



9' 75548* 53 
9-755*8,50 
9-75508.47 
9.75488*43 
9-75468.39 



u. 



9*75448-33 
9. 7542S. 18 
9' 754o8*2r 
9-75388*14 
9*75368. 06 



9- 75347-9^ 
9, 75317. 89 

9* 75307- 79 
9* 75*87- 6q 
9^7526 7. 58 



9-75M7'46 
9*75^37*34 
9.75207.21 

9-75'87-oe 
9. 7?;i66,g4 



9.75! 46 
9.75126.63 
9. 75io6*47 
9. 75086. 3c 
9.7^066.13 

9.75045-9} 
9. 75025, 7f 
9. 75005. 5( 

9* 74985- 3^ '^i^; 
9*749^^5-16^^;;; 

9. 749 4 4-94^^ 



33^ 07 

33'«>7 
33. ic 

33* '*^ 

33* 'o 

33^ ^3 
33* M 
33-^5 
33-^7 
33 

33*30 

33^'^^ 

33**^ 
33' 23 
^3^ ^3 

33-^5 
33' ^S 

33^ 2j 

33*30 
33.30 

33*30 

33-33 
3.V33 
33*33 
33^35 
33*37 
33*38 
33-38 
33*40 
33*40 
33' 43 
33' 4« 
33*45 
33^45 
33*47 
33*47 
.33*48 
33* 50 
33' 50 
33- 5* 
33- 53 

33- n 
33- 55 
33' 55 
33' 57, 
33- 58 
33.60 
3j.6g 
33.6a 
33* 62 
33- €^3 
33'^' 
33*^7 
33*^7 



p. ro- 



49' 57 
49* ^o 
49.60 

49.65 
49,65 
49.65 

49* ^7 
49. 70 
49,70 

49' 73 
49- 75 
49 75 

49-77 
49.80 

49- 80 
49.81 

49* 85 
49' 85 

49. 87 

49' 87 
49* 90 
49* 92 

49*95 

49.95 

49.95 

50.00 
0.00 
0.00 

50- 02 
50.05 
50.07 
50.07 
50. 10 

50. 10 

50.15 

50. 12 
50. 17 
50. 17 
50. 10 
50,20 
50,22 



SuCUVC! liCj-SUl 



10. 38019.30 
10. i8ot6. 50 
10.28013. 7^ 
{o, 180 to, 89: 

10,48008.08 



to. 18005. ^7 
10* 18002, 46 
10. 27999. ^5 
10.27996.83 
10. 27994.01 



10. 2799 u 20 
10.17988.38 
10.17985. |6 
10.27982,73 
JO. 17979* 90 



0,100' 



10.17977.07 
10.27974.24 

10.17971*4^ 
10.27968.58 
10^2796;. 74 



o. 27962* 90 
10. 27960- 06 

JO. 27957, 21 

'0-37954*38 

io.2795£*53 



10. 27948. 68 
10.27945-83 
10, 27941. 98 
10.27940. t^ 
JO.a7 9;7.i7 



10. 27934.41 



50.25 
50.25 
50.17 
SO 30 
50.30 
50.32 
50- 33 

50-35 

50- 37 

50.40 

50.40 
50.41 
^0.42 
50-45 



50- 47 

50. 50 
;o. 50 
50. 50, 
50.55 



10. 1793 J. I 
JO. 27918, 6i 
10, 17925,83 
10. 27911.96 



10. 27910. ic 
10.17907. 23 
10. 17904.36 
10.17901. 48 
10* 27908, 6 J 



10*27905.73 
10. 27901. 85 
ro. 27899, 97 
lo* 27897.09 
10. 27894. 20 
10. 27891*31 
10.278S8.43 
10,27885- 54 
io, 27882.65 

1^27876,86 

fo 27873-96 
10. 17871.06 
10. 1786S. 15 
10.27861-25 



10. 27S62* 34 
10.178^9.44 
10,17856. 53 
10.17853.61 
10. 27850* 70 
0.27^47*79 



4^67 
4,67 

4.68 
4.68 
4,68 

4.6B 
4.68 
4*70 

4- 
4. 

4* 
4' 

4- 
4* 

4' 

4- 

4- 

4* 
4. 

4- 

4- 

4- 

4* 
4* 
4- 
4- 
4* 
4- 
4* 
4. 



D. 10' 



7.00 
7* 00 

7'Oi 
7*01 
7*02 
7.01 
7-02 

7- or 



VtrieJ-iiiie 



l>. I OQ 



10. 15308. 84 

o. 15316.88 

to 



3-40 

'3^43 



^o^ '5334-93;,^.:,, 
.0.15^31.97 3 4 

10. 15^41. or /^ ^ 



10. i5349*o5ji3 



13*40 
38 



D 10' 



4-77 
4-77 
4-77 
4.78 

4*77 
4,78 
4.78 
4,80 
4*78 
4.80 

4. do 
4. 80 
4.80 
4*82 
4.80 
4.81 
4.82 
4.82 
4.83 
4.81 
4.83 
4-83 
4-85 

4' 8^ 
4-85 
4.83 
4-85 

4*85 

4-87 
4.85 



Versed iinc D 1 W 



154 DcgrecSi^ or lo Houra. 



7.01 
7.05 



05 



.My 

07 
.07 

07 
10 
10 

10 
10 

ro 
12 
11 
11 
12 

12 

vs 

'5 
'5 
'5 
*5 
'7 
'S 
'7 

>7 

20 

* 7 

10 

20 
ao 
10 
21 
20 

12 
11 
21 



to. ii357.o8r^^^r '"^ 

IO, J 536 5* ijl -^ -^oL ' 
^ :i^^ h3* ^810.07 
*o*'5373*i4\|^g 

i£iiil!i:i;i3.37 



10. 



10.15389. 19 
10. 15397, 21 

10. 15405 23 
10. t54r3- 15 
;o. 1541E. 16 



10. 15429.27 
to- 15437.28 
10. J 5445. 18 
10. 15453- 29 
10. 1 5461. 29 



7' 3? 



P. IO' 



10.07 
20^ o: 
10.0 



20p 02 



o. 13469. 19 
to. 15477-3^ 

10.1^485.27 

to- 15493*3*^ 
to. i5vOt. 15 

to. 1 5509- 24 
to. 15517.12 ] 
to. 15525.10 

10*15533.18 

fo. 15 541- 15 

10.15549*11 

to. JS557*09 
«o. 15565.06 
10*15573.02 
ro, 15580* 99 



V3*33*^'Oo 
3.3520.02 
20. 00 
10, 00 



10. 15588.95 
ro. 15596.90 
JO- 15604*86 
ro. 15612, 8t 

i^!i^!±i^i3,23 

o.i5628.7of;^f 
^^^'^^36*65!^^^^ 

^o*i5M*59,^ 1 
to. 15651. 53 

i O. J ^660.1 46 



ro- 1566K, 40 
to* 15676.3^ 
10, t5684»i& 
10. 15691. iS 
to* 157001 u 



o* 15708.03 
10.15715*9 
10. 157^3*8 
to. 15731.7$ 

10. 15739.69 



\l 



10.15747.59 

to. 1 5755. 5Q 
10. 15763.40 

10-15771.30 

to. 15779, 30 
ro, I 5787* ic 



SiiotivtisctKfcin 



1 3. 20 

13* 11 



13. 10 



3- 



1 J. 1 60' 



O 10* 



Co\xrKa-4m«|r>ios.^^[j). 10^ | VcrscJ-shvg |n too'^l n.io- tSticover*eJ-Vi>i-ji>,iQQ^'} D.to^ | ^uvflrieJ-<mc [p jgo^j p. iq^ 



64 Decrees, or 4 Hours, 



17* 



*7- 



16. 



148 C. T. XVI- 



Logaritlimic Sines, Double-sines, See. 



C T 



44- 



26 Degrees, or i HQur7 



Sine ( pQiible-siue CosecjTit |D. iqd'\D^io^ | Cositie | Doiable^cosi ne | SacaSt'^ 




CoHUC 



fDtmbliJ'CP'^inr 



g- 641 84^ 20 g^ 942^7- ^0 lo* 3S^^ 5' * 
9* 64a 10* 09 9. 943 It- 09 to- 5 s 789* « 
9. 64235- 96 9. 94338. gb 10. 3 5764. < 
9* 64161- 8a 9< 94364-81 TO- 35738» j 
9. 64^87.6^9.9439'^- 65 iQ>357'^': 



+4' 



19 



^9 



9.64313. 

9.64365. 
9. 64390. 
9.64416. 



44. 40 
449 



9* 6444a* 
64467* 
9.54493. 
9.64519. 

9. 64544. 



64570. 

64596. 
9i 646^1* 
9, 64647- 
9^6467^^ 



45- 



!i8i9 



9. 64698. 4 

9. 647*3' ' 
64749. ^ 

9'^7?4-' 
9. 64S00. ; 



45.40 

44 9 
489 



4 9 
89 



.ao 
S49 



37 



46. 40 9 
44 9- 



47- 



47- 



47 



944'^' 47 
9444^* 36 
94468-04 
9. 94493. 80 
9.94519.54 



94545.^6 
9, 94570. 96 
9*94596.65 
9' 946^3. 31 
9> 94647. 96 



9. 648^5^ 
64811. 

64876- 
9. 64903* 
9.64917- 



9.6495*. 

64978- 

65003. 

9* 65028. 



9.65079. 
65104. 
9.65129. 
9.65154 

9.65180. 



'652r05. 
* 65230* 
.652C5. 
.65280. 
.65305. 



48 



9'6S35S' 
9.65380. 
9.65405. 

9.65450. 



9.65580. 
9,65605. 
9. 6 56 p. 
9.65655. 
9.65679, 
48. e9> 65704. 



bine 



9.94673,58 
94699. 19 
9.94724.78 

9' 947500s 

9.94775.90 



9.94801.44 

9*948»6.95 

9.94852.45 
9.94877.92 
9. 94903. 3 B 



9* 94928* 82 
9.94954,24 
9. 94979. 65 
9. 95005. 03 

9.95030.40 



116 Degrees, or 7 Hours. 



Sccam 



.35686. 
.35660. 

^5^34- 
.35609. 

OSS%* 



10*35429,. 

10. 3 5403. J 
10.35378,: 
;o, 35352. i 
^o.3>337' 



n. looM D. 10* 



10 



[0^35301. 
10.3527^. 
10.35250, 
10.35225. 

^OOS'99' 



^0.35174. 
[0.35148, 
[0.35*23. 

to. 35097. 
ro. 35072. 



9'9S^S5-74 
9.95081.07 
389.95106.38 
68 9.9S'3»-*>7 
9- 9S' 5^-95 



9.95182.^0 

9.95207.44 
9*95232.66 
9.95257,86 
9.95283-04 



9.95308-21 

9^95333-35 
9* 953 58. 4*^ 
9* 95383- 59 

9.95408. 68 



9^95433 75 
9.95458. 8t 
9. 95483. 84 
9.95508. 86 
869-95533.86 



9*65455.8419.95558.84 

9*65480 

9.65505. 

9.65530. 

9.65555. 



81 9.95583,81 

759.956Q8.75 

9.95633.68 

9^95658. 59 



48 9. 95683. 48 
9.95708.36 
9' 95733- 2 1 
9.95758*05 
9.95782.87 
9. 95807. 68 



DouMc-sine 



: 0.3 5047- 

[o. 3 5021- 
Lo. 34996- 
:o.3497i. 
to. 34946, 



to. 34920, ! 

10*34895, 1 

to. 34870.; 
to. 34845. 

■ 348 19- < 



[0*34794.: 

to. 34769. < 

Eo* 34744'! 
10,34719.. 

tc>v34694-: 



[0.34669* 
to* 34644, 
[O* 34619. 
10*34594- 
[O. 345^- 



[O- 34544^ ' 
[0.34519-: 

[0*34494*^ 
m. 34469. 1 
[Q. 34444, i 



10.34419. 
f^' 34394* 
[ Op 34369- 
tO'34344' 
10*34320. 
10.^^295. 



Custc^U 



4t'95 
41*90 
41.88 
41-85 
41.82 
4t.7B 

41-77 
41.72 

41-70 
41.67 



4^-57 
4t-S5 



41-47 
41.42 
41.40 
41^7 
4^-3) 



D. leo' 



.9' 



Si no 



. 95366. 02 

'95359^^5 

^95353-69 

'95347-5* 

9^341*34 



95335'* 5 

.95328.97 
-95322.78 
.95316.58 
-95310.38 



.95304- iS 
.95297.9 

'9S-9I-75 
.95285,53 

95^79-31 



. 95273. oS 
.95266.85 
. 95260. 61 

'95^54-37 
-95248. 13 



.95241.88 
.95235.62 

, 95229. 36 
.95223. 10 
.95216.83 



J 10.252 



^4-71 



6^^ ^^ 9 

6p 35 9> 95 '85- 41 10^25388*4 

63. 12 ' 

6^. 10 



63.05 
63, 00 
62.95 

62.92 

62.85 
62. 82 
62. 77 
62- 72 
62,67 

62*65 

6^' 57 
^»'S5 

62*50 
62,45 

62. 42 
62.35 
62. 32 



'9SM7^57 

.95141^14 

.95134.92 

9.95128. 58 

9,95122.24 



D, io» 



.95210.55 
-95204. 28 

•95^9/^991 
-95191.7 



-95179.12 
.95172. 82 

.95166. 51 
. 95160- 20 
■95153-89 



9. 95 ^ » S- 90 

9.95109.56 

.95io|. 20 

.95096 85 

.95090*49 



' 95084. 

►95077^75 
-95071 38 

.95065.00 
. 95058. 61 



D(juble-iiQ<3 



25469.0a 
0.25462. 8j 
0.25456.69 
0.25450.51 

0.25444-34 



0,3543^*- 
0.25431. 

0-25415- 
0.25419. 

0^25413 



0-25407. 

0.25400. 
0.25394* 
o. 

Oh 



• S388 



Co^ecjiit D. 100 ID- to* 



10*04633. 
10.04640. 
10* 04646, 
10-04652. 
10.04658. 



10- 04664- 

10.04671* 

10. 04677, 

10.04683* 
10,04689. 



10* 04695. 

10.04703* 
10. 04708. 

10. 04714. 
10*04720. 



25376.08 
25369.85 

25363.61 

^5357*37 
^5351:13 



10.04726* 
i<? 04733. 
to. 04739. 
10.04745^ 

10. 04751. 



0.35344.88 
o- 25338- 62 
o. 45332.36 
to. 25326. 10 
Q-^ 53 ^9- 83 



:o. 25313. 5 
0,25307. 2 

:0. 25300. 99 



12, 



0.2528^. 
0.25275.82 

o* 25269. 51 

o* 25263* ao 
0,25256,89 



02525Q.57 
0.25244.24 
o.»5237.9t 
0.2523 1.58 
o. 25225* 24 



to. 25218.90 
10,25212* 56 
; 0.25206.20 
10,25299.85 

ro.15193.49 



12 



,95052. 
95045. 

" 95039- 
'95033* 
. 95026. 



. 9 5020* 
-95013. 
.95007. 
» 95000. 

■ 94994- 
. 94988, 



Cojinq 



o, 25187 
:o.25i8o. 7 
:o.25>74.3 
0.25168.00 
0. 25161.61 



5155-23 
0.25148.83 

0.25142.44 
o. 25136,03 

;7£9i^ 



0.2 



0.25123.21 
0-25^16.80 
0*25110.38 
0.25103.95 
0.25097.52 
o. 25091.09 



10.04758. 
to. 04764. 

TO. 04770. 
10.04776. 
10.04 783. 



10.04789- 
10.04795. 
10*04802. 
10,04808, 
10*04814. 



to- 04820. 
10*04827. 

10.04833- 

o. 04839. 

0.04846. 



,8 «o- 50 



10.04852. 
10.04858* 

to. 04865. 

10.04871. 
10.04877. 



10.04884. 

10.04890. 
to. 04S96. 
10,04903* 

10-04909. 



10.0491 5. 

tO*Q4922. 

10.04928. 

10,04935* 

10, 04941. 



10.04947- 

10,04954* 

10.04960- 

10*04966. 

10.04973- 



Doubk-CDsine 



10.04979- 
10- 04986- 
10.04992. 
10*04999 
10,05005. 
10. 0501 1. 



91 



Secant D.I 00'' 



C2 1 



:U 



5c llLl^H 



44i 



5644 



.6a 



.70 



5*75 



15,80 
15*82 
„ 1 5. 80 
10.5715.85 



14.2^ 



ta 



13i44 



13* 



J 3* 



12... 



^5 97 

1 6, oa 



153 Degrees p or lO Hou 



CoiloA lOaubk-cosineJ 



SeciJit 



^3 i^^ 



10' \ Siae I Ptjybte-ime | QtKigcant Ip.ioq^^Id.jo* 



or 4 tlouTj^ 



12. 



r 



C. T. XVI. 



Logarithmic Versed-siocs, Coversed-sines* &c 




145 



I 



6 

7 

8 

3 

10 

J E 

^ 
16 

•7 
^« 
1^ 



44- 



4 
8 

12 
16 



M9- 

369 



44- 



44 

48 



26 Degrecs^or I Hour* 



II 6 Degrees, or 7 Hcmrs. 



Caveocd-atne P. loo' 



9*00510*61 

9, 00D29- 97 
9- Og>?39> ^Q 



44" H^ 00793-75 

008+8.37 
9» oogoii 76 
^.00957. 31 

oioii.62 



9« 01066.00 
9* 01 130*34 
9.01174* 65 
9.01218*91 
1. 01283* '5 



I 

»4 



I 






JO 46 
33 



19 



^ 



SI 



li 



o'3^7'35 
9.oi39r*5i 

01445,64 
9. 01 499^73 
f%.ots 13^78 



«,9 



It 



.20; 
34 

S3 



9*01607. Bi 

9,01661-79 
01715-74 

9*01769,65 



:i6 9^01823^ 



140 

44 

48 

S3 

56 



9.01877*38 
9*01931, 19 
9*01984* 96 

03038* 
9' 02092, 40 



9« 02146. Q) 

9*02E99* ;o 
9.02253*30 
9.02306* 87 
169. 02360* ;:f9 



4 

8 

12 



02413. 

02467 
9-02520 
9*02574. 16 
9.03627* 52 



4046* 

4' 

4* 

45 47* 



40 

44 
48 

5 



4^ 

it 
4B 

$3 



4 
g 

1 

16 



2 
24 

3& 

3- 
j6^9 

[fl47-4o 



>^ 



4H 



604$) 



5& 



.89 

■3S 
7 



9* 03680- 84 

9*02734, 13 
9.02787*38 
9. 02840* ^9 

> 02893. 7^ 



09*03946*93 
03000- 04 
9.03053.12 

03106* 16 

9*03iS9il7 



9*03212* 15 

0336 5* og 

9.03318.00 

9.03^70*88 



449.035^9*30 



9*03582.04 



5*9*03634-74 
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o. 05300 



o. 05307 
0,05213 
0.05230, 
o. 05226 

0-05233 



0,05240, 
0.05246 
0.05253 
o. 05259 
0,05266, 



0-05273 
0.05279 

o, 053S6 
0-0 5293 
0.05299 



0.05306, 
0-05313 

0.05319 

0.05326 
O' 05332 



0,05339 

0.0534^ 
0,05352 
O.OS3 59 
o- 05366, 



0,05372, 
0,05379 

0-05386 

0-05393 
0,05399 

Oi 05306 



>5 

62 

oS 

55 
03 



ji 
7 

00 

64 

38 

»4 
90 



ScLinc 



15a I>egTees, or lO Hours. 



D.ioo" 0. 10 



0-77 



10.98 

10,98 

1*00 



lUO: 



D,ioo*D. 10 



12* 



IT. 



1 I, 



48 ^ 



lO.^ 



IO,34J 



.249 



12 I 



4V 



8.24 



Coding (PoaMe^co^ine 5cc:int | P. ioo'^| D. 10- | Sirie 



Double-sinc 



62 Dggrces, or 4 Hours, 



C ore cant I O. t oo"| D. i q^ 




T. xvr. 



Logarithmic Versed-sines, Coversed-sliics, &c; 



ta 



27 Degrees, or i HQur7 



^eiied-sinc I D.IQ3 \ t>, jo' JCovgi'^gfi-sm£|P.ioo ' P.^o | Siive^^^^^ to"|Sucoveneii«^m,JD.ioQ"| D. iq 



048. 



9.03740*05 

9-037c)i.65 
>^. 03945. %z 
9.03897,76 
9. 03950, s6 



9,04002. 73 
9,04055.17 

9.04107^17 

9,04159.94 
9*04^U ^S 



48. 40 9» 04264. 5IS 



9. 044^1. 
1-04473* 



49- 



9.04525-59 

9*04577,69 
9, o46i9, 76 
9. 04681 •So 
9,04733,30 



$9* 



9.04785, 78 
9.04837.71 
048&9, 6a 

9,04944-49 



9.05045, 14] 
9.05096.91 
9«05i4S4 65 
9-05^00,36 

I sH 9'Q;^s^-Q4 



9,05303.6s 
9,05355.29 

9.05406, 8 

129.05458-42 
169.0^509,93 



8 



s8 



05561,41 

o|6i2. 86 
9. 05664.28 
9.05715.66 

9.05767.01 



.40 9.o5SiS»33 
9, o 5869- 6a 
g, o59to- 88 
9* 05972, f o 
g, 06023, 29 



12 



S* 



56 



I 73720.02 
, 73699, 40 

73673^^ 

,73658,14 

7363^50 



736 J 6. 
, 73596, 

'73SS4. 



80 



8b 



73 534- a J 



735*3- S 
73491, S 

7347^* i> 

;34Sr-4S 

wi43o*74 



■03 
3 



9,06074^4; 

9*0612;, 58 

8 9.06176. 68 

9.06227,74 



169^0627^.77 



9.06329-77 

9. 06380, 74 
9. 06431.68' 
9« 06481. 58 
9*06533.46 



9.06584.30 
9,06635. 11 
9,06685.89 
9, 06736, 63 

9.06787.3 s 
9. 06838.03 



Srtvcf '■,e^i-T^^lf■ 



D too^ 



73410 

73389 , 
73368. 58; 

73347' ^i 

733^7- ^ ^ . 
73306,36 
73^85.6: 
73264. 

73M4 
73223^31 



117 Degrees, or 7 Hours. 



/ Cove««r<J*umt n. iOO'1 D. 10* Stjversed»nni Dioo'' D. lo'^ {iutuvcrvecl.^n, D.ioo ' D 



34-37 
34' 37 
34-40 
34- 40 
34*40 

34- 42 
34*43 
34' 45 
34*45 
34-47 
34^48 
34*4^ 



55 

S5 
60 
60 
51.60 

1. 62 

51.67 
67 
70 



JO 

S» 

53 

•5> 

■55 

■57 



:^i 



,7320a. 52 
.73181.74 
.73160*94 
.73140.14 

731»9i33 



51 
.69 



' 73^98 

73056.86 

,73036-03 

73015*19 



34* 
34- 
34* 

34- 
34^ 
34^ 

34^ 
34- 

34* ^Q 
34.62 
34- 6a 
34-^5 
34- 63 
34-6? 

34-67 
34,68 

34-68 



72 
72 
75 
7 

77 
;i.8o 
^t.82 
51.82 



73994-34 
.72973-48:^:^ 
, 72952. 6a :J; 

7393*- 75 
^729^0,87 



71S89. 99 
, 72869, 10 
, 72848. 20 

72S27. 19 
, 72806.38 



,72785^ 
,72764. 

72743- 
72722- 



46 

I', 

67 



. 72680 
72659 



■95 



D- ro* 



77 
8 
72638. 8 5I 

72617.87 
71596^ 



72 

7^ 
7a 

73 
75 

77 
77 

78 
80 
80 
82 
!3 

34*^7 

34*^7 
34*88 

34' 9^ 
34-92 

34-9^ 

U'93 
34- 93 
34-97 
34*97 



7^575*9 
,72554.91 

7*533-9 
72512-9^ 

,73491,8- 
72470-87 



85 
37 

87 
90 
92 
92 
97 

95 

00 
00 
02 
oa 

07 
07 
07 
10 
12 
15 
15 
«7 
20 
20 

,12' 
25 

,27 
^7 



ID. 27669. 3c' 

lOi 27666% 27 

10.27663, 13 
10,27660,20 

10. 27657- 16 



10, 27654. n 
10*37651.0; 
ro. 27648.02 
10,27644.98 
10. 27641, 93 



10,27638.88 
10. 27635. 82 
10*27633. 77 
10. 27629. 71 
to. 27626. 65 



10.27623. 59 
10.27620. 53 
to« 27617. 46 
JO- 27614. 39 

10*37611*33 



10,27608.26 
10,27605, 18 
10. 27602- 1 1 
10,27599,03 
i 0*27^95. 95 



5.05 
5^07 
5.05 
5.07 
5.08 

5-07 
5.08 
5,07 
5.0 b 
5.Q8 

5, w 

08 
10 



5 
5 

S 

s 
s 

S.I2 

5,12 

S^io 

5*12 

^3 

12 

<3 



10.27592. 87 

10.27589.79 

10.17586.70 
10.27583,62 
io> 27580. 53 



52*30 



34- 

3S' 
35- 
Iv 

35* 



Cov«rrscJ-^iiit 0,ioo"D. lo* 



3=^ 
35 
37 
17 
40 
40 

45 

'45 
4S 

,50! 
50 

sa 

5^ 

57 



10.17577.44 
10,27574.35 
10.17571,15 
10,27568, 16 
10.275 65^ 

10.27561,96 
10,27558.86 
10.27555.75 
10* 27552,65 
10^27549. 54 



10,27546.43 
f^'»7543*32 

10.27540,10 
to. 37537. 09 
10^533.97 



10.27530.85 

10,27527.7 
10.17524.6 

10.17521-48 
to. 27516. 35 



7-57 
7.60 

7-57 
7, 60 
7. 62 
7. 60 
7* 62 
7.60 
7.62 
7.62 



7.65 
62 

65 
65 
65 
65 
7.67 
7.67 

7-^5 
7.67 



5- 
5* 
S- 

5- 
5' 

5.15 

IS 

17 
»5 



5' 

5- 

5.17 



10. 27515.32 

10, 27512.09 
10.37508.96 
10,27505.81 
10.27502,69 



to. 27499* 55 
to. 27496.41 
10,27493.26 

10.27490. 12 
10 27486, 97 
10.27483.82 



V«r<^e4l"$ine 



5.20 
5.20 

5.20 
5, ICi 
5. 22 
5.22 
5.22' 
5.22 
5^22 

5.22 

S' ^3 
5,25 

^a3 
5,15 

5*^^ 



7'7*> 
7-67 

7-7^: 
7.70 

7- 79 
7.70 
7,72 
7.70 
7.72 
7-7^ 
7.72 

7-75 
7.73 
7-75 

7-75 



Vei *cil 'iinc ' U, 1 oo'l D . j ' 



10, 16256. 16 
JO. 16263, 9^ 
10. 1^:271. 64 
lOi 16279. 37 

10, 16287. 10 



10, 16294.83 
10. 16302. 56 
10. 163*0. 29 
10* 16318-01 
10. 16325.7'^ 



0-16333.45 

JO* 1634 u r6 

10 i6'348. 87 

o. 16356. 5$ 

io, 16364, 29 



12, 85 
12*85 



to, 16372. 00 
CO. 16379.70 
to, 16387.40 
to. 16395. 10 
to. 16402. 79 



to. 16410*48 
10. 16418. 17 
lo, 16425,86 
10. 16433. 55 
10. 164 41. ^3 
10, 16448. 91 
10, [6456. 59 
10. 16464, 26 
10, r647i,93 
lOi 16479. 60 



10. 16487,2^ 
10. 16494,93 
lo* 16501.60 
10. 165(0. 16 

IQ. 16517. gt 



10. 16525. 57 



*12 



H 



19,17 



13. 78 19. 
11.7819. 

ia>77r9. 
12.7819. 

11,7719. 
12. 75(19. 

[1,77,19- 

12* 7 5! 19* 12 



12, 



60 



57 



10,24 36 



:o.i653 .2i«^•7V9-^^ 
ro. 165^^.87;^'? 5 :9>i^ 
10, 16548. 5;'^- 751^^- 13 



9. 44!ifi 




80 
80 
82 
82 
82 

82 
7.82 
7.85 



151 Degrees; nr 10 Hours 



io, 16601.98 
10. 16609,60 

EO. 16617.23 

10, 16624. 85 
10. 16631. 47 

10. i*'j64o*09 
lOi 16647. 70 
to. 16655. ^i 
10. 16663. 92 

10. 16670- 53 



ta. 16678. 13 
to, 16685. 7"* 
to* 16693.34 
fo. 16700,93 
10. 16708. 53 

lO* 16716, 12 



J^.Too' D. 10' JsuLOvri^^Hi-fcin, D. 100'' O lo* >n i 



13.70 19*05 
11, 72 19.07 
12.70 19*05 
12.70 19*05 
[2. 70 19*05 

11.68 1 9,0 
12-68 

12.68 
12.68 

11,67 
12.68 
12,67 
12*65 
12.67 
.65 



8. 



Covcr*ed-^iHe|n. loo^ | D lo | VerMd-$tnf IlKroo'f l> ro' )SiKnv>it>r^1 fin |l^ iQDil>. lo | Su¥<?rsri]-<Tnr \n 100" \ P.lO' 



62 I >egrcc5, or 4 Hours 



T !c 



151 CT. XVI. 



c 



1 

ft 

3 



ID 

I f 

«3 

'4 






19 

30 
SI 

as 

*i 
»4 



a6| 



J 






I? 



45 
46 

47 
48 

49 



1"^ 
I' 

S3 
SI 

5S 
S6 

57 
S9 
59 
60 



, o9-^7'^o* 
^9. 67[64> 

169- ^7"??- 



20 9- ^7^79- 
24 9'67305. 
389. 67316. 

31 9-*' 7350- 



409*67397. 
447.67411. 
4S 9. 67441. 
67468. 



5= 
5^ 



09.6751c. 
49.67538, 
89,67562. 

,29.67585. 
9.67609. 



It 



53. 20 9*^7^3^- 
9, 67656. 



9.67679. 

9'<>77QJ- 
^ 67726. 



34 

_3fi 

53 409-67749' ... -^-^ - . 
.< 9- 67773. 01^9* 9787^J'0'> 
9.67796, 

9. 67^119, 
9.^67843 



44 
48 

5* 

56 



50154* 

3 

'33 

34 



4 
8 

r2 
16 



5+' 




Sr 



4 

12 



. 20 

,6 



>S- 



56. 



Log^ritKmTC Sines, Double-sloes, kc. 

'jfi llpcrrf^i^c nr 1 Hour. 



^8 Degrees^ 01^ i Hour, 



Sine I D.>uMe^Hiie I Cti&ei-?nc [ P. loo'^t D. 10* I Cosm^ ) Pfn^hk-co^lac [ Setani jn^oo'jP-icj^' 



Cflsine 



f*f>able-£ci*iij* 



g. 97263. 9; 
9. 97287. 61 
9.973M.41 

9*97305*^3 

9197358' h 



ti 

4' 

529-97382.52 

199* c;- 4^6. 19 

849- 974^9- 84, 

47 9'974S.V47 
09 9.97477. 09 



9-674<)T. 



6*^9.97500.61 

289. 97524^^! 
9'97S47'8> 
4<79. 97571. 40 

949-97594-94 



7^ 



.41 
.72 
. 01 



67866. 

67889, 
9. 67912. 



67936. 

67959, 



209. 67fj82, 
^4 9-6^005. 
28|9'68o2S. 

6805 f. 

68075, 



469-97616.45 
969- 97641. 96 
9.97665.44 
9. 97688. 9 
9.97712.37 



45 
92 

8i]9*97735-^i 

23 9'977i9-2.; 

9.97782.63 

9. 97806.0a 
9.97829.39 



9.97B52.75 



9.97899.4a 
9.97922-72 
9- 97946,0 J 



29 9' 979^9- ^9, 

55 9^9799^-55 
799. 98015. 79 

02 9* 9^039. o; 
9. 9R062. 23 



9*98081442 
609- 9810S. 60 
9,98131-77 
9,98154.91 
9« 98178. 04 



9, 68098. 

9. 6812 1. 
9.68144. 
68167. 
9. ^.8igo- 



9.98201. 16 
9. 98224. 26 
349.98147,34 

9-98270.4 
9. 98393. 46 



41 

4H 



6821^. 
68336. 
6S259, 



49!9'9%i^^-4^ 
5 



169. 6^305. 



9.683;!. 
r'837+. 
9.683^17. 
9- 68430, 



9-6H^42, 
^6846; 
684S8, 
9-68511, 



569- 6S534. 32 9, 9S637. 31 



9. 68; 57, 12 



btr>e 



9,98339.51 

9. 98363. 5 a 

9-68282- 509,1^8385. 50 

9,98408.47 



48 

43 

37 . . 

309,98477.29 

fO 



9,9^43^-43 
y- 9^454' 37 



9.98500.20 
9- 9853^. \o 



9,98545.97 
9.98568.^3 
9' 98591-68 
9,98614. 51 



9. 9B660. 12 



Secant 



10.32839.0; 

:o. 32815. 32 

:o.3379f-'59 
0.32767.87 

0.32744.17 



o. 32720. 48; 
0.32696. 81 
o- 33673- if- 

0.32649-53 

o. 32625. 91 



0,32602. 31 

0.33578.72 
0.32555-15 

0.325 J :, 6c 
o. ;3 5o8. 061 



0.32484.54 
0,32461.04 

<>'3*437-5S 
0.324(4.08 

0-32^00.6^ ^^ ^ 
— ^ ^yy_ 5 39,07 

39^03 



0-32367, 19 

<>■ 3^343- 77 
0,32320.37 
0-32296. 98 
o. 34273. 60 



o. 32250. 25 
Oi 32226. 91 
o, 322031 58 
0-32180.28 
o. 32156*99 



0,32133.71 
0.321 104 45 

O- 320871 2 
0.32063. 9B 
0.32040. 77 



0,32017.57 
0.31994-40 
O, 

o, 

0.3 



118 Degrees, or 7 Hours- 



D. too^^ 



3"> 5B 
39 55 
39' S3 

39- 5? 
39-4& 

39-45 
39- 4s 
39- 3 S 
39-37 
39-33 
39^3- 

39' ^^, 
39- ^5 

39**3 
39.20 



39^^ 
39. J 
39.12 
39.08 



39.00 58-50; 



3^97^>a3 ^^8 c- 



0.31901, 84 
0.31878.74 
0-31S55. 66 
0.31832,59 
o, 31809, 54 



0.317 86. 5 r 
0.31763.49 
o. 31 74c. 4J- 
o. 31717.50 
o. ^7fnj4. 52 



0.31671.57 
o. 3 1648, 63 
o, 31625. 7c 
0,31602, Be 

0.31557. 
0.31554-^7 

o, 31 51 1. 35 
i-j 31488. 4f, 
0-3 1465. 6f 
o. 3144a. Ki^ 



38. 98 

3S'97 
38.92 

38,90 
38.88 

38' 83 

38-82 
■38-80 

38-77 

38.73 
38.7a 

^8.68 

38-67 

38.62 
38.62 



38. 53 
38. 50 
38- 47 
38-4*; 
38,42 

38-36 
38-37 
^^'^^ 

38' 3<^ 
38.25 

38.22 
'i9-i7 

38.1. 

38* 10 
38. oy 
38. oq 

■^8.02 

38.00 



59-37 
59-3= 
59-30 

59-!^5 
59.22 

59' n 
59.12 
59.07 

59.05 
59.00 

53.9; 
58.92 
56,^7 
58,85 
58- Sc 

5^-75 
58.72 

58.67 
5B.r^2 
58.61 



ntm^ilp.^tnc CtiKtant | D. loo'^ D ic 



58.47 
58-45; 

53-3; 
58-35 
58*3=; 
58.25 

58.22 
58. 2C 
58.15 

58. IC 

58-07 
58.02 
58.0c 

57-92 

57-9= 
57^ ^^ 
57.82 

57-80 

57-7^ 
S7'7o 
57.67 
57.62 
57' 57 

57' 5^^ 
57-5^ 

57-4; 
57- 4S 
57-37 

57' 3 5 
^^7-32 
57.25 

^7* -.^ 
57- ^7 

57^' 5 
57.12 

57.07 

57.02 

57.00 



Sine 



94593 
94586 
94580. 

94573 
94566 



94559 

94553 
94546. 

945^.9 
9453 



94526 
94519 
9451a 
9450; 
94498, 



94492 
94485 
94478 
9447 ^ 
94465 



94458 
9445' 
944+4 
94437 
94430 



94434 
944^7 
94410, 

94403 
94396, 



94389, 

94382 

94376 
94369 

943^'* 



94355 
94348 
9434' 
94334 
943^7 



943^^ 
943 H 

94307 
94300 

94193 



94386 
94279 
94272 
94265 
943 S 8 



94^5' 
94=44 
94^37 
94230, 

94216 
94209 

94202 

94195 
94188 
94181 



49 
77 
05 
3^ 
i5 

8S 

10 

36 
60 

85 



09 

3* 
55 
77 
99 



7' 
76 

79 

86| 
88 
90 

9^ 

92 

93 

93 



151 DcgrccBt orjoiioun 



0. 24696. 49 



24689. 
24683 
24676 
24669. 



24662 
24656- 
24649 
24642 

l4^^5 



24629, 
24622 

24615 

24608 
24^101 



24595 

24588, 

2458^ 
24574 
24568 



24561 

^4554 
H547 
24540, 

^4533 



24527 

24520^ 

Hy^3 
34506 

24499 



24492 
24485 
24479, 
24473 
»44'»5 



24458 

=^445^ 
24444 

24437 
24430- 



24424 
24417 
244^0. 
24403 
2431)6, 



34389, 
-43 82, 

24375 
24368 
2436r 

24354 
24U7 
2 4:U^J 

24333 
24^26 



24319 
24312 

24305 
24298 
24291 



7 

o; 
32 
59 



t 

H 



08 
32 

55 
77 
99 



20 

4' 
62 
82 
01 



43 
49 

l\ 

66 

7 
75 

i^ 

8^ 



24284. 93 



>ODtjlc-C(J9tfl* 



C<>s«ciaat D loa" D. ro 



O. 05406. 51 
0.05413.23 
0.05419,95 
o, 05426. 68 
0.0543.^-4^ 



0.05440- 15 
0.05446.90 
0,05453.64 
0.05460.46 
0.05467. ij 



0.05473.91 
0.05480. 60 

0.05487.45 
0-05494.23 
0.05501.01 



0.05507. 8q 
0.05514.5 
0.05521.3 
0,05528. 18 
0-05534-99 



0.05541-79 
0.05548.61 

o-o5555'43 
0.05562. 25 

0.055^19.08 



0.05575-91 
0.055S2.75 
0.05589.59 

0.05596-44 
0.05603.29 



0,05610, i^ 
0.05617.01 
0.05623.8!? 

o. 05630, 75 
0.05637.62 



0.05644.51 
0.05651. ic 

0,05658.2! 
0.05665. 18 
0.05672. og 



0-05678.9 
0.05685. 89 
0.05692. 8c 
0-05699. 72 
O. 05706. 6^ 

o."o57'3-5T 
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24256.88 



.^5 

.8 
79 
75 



24^14. 66 
24207. tJi 
2420D. 55 
24103-48 
2418^1,42 



^4'79-34 
24172.27 
24165, r8 
2415S. 10 
24151.01 



24143.91 
24136. 8[ 
24129. 70 
34122. 59 
^41 '5- 47 



24108-35 
24101. 23 
24094. 10 
240S6. 96 
24079. 82 



24072, 63 
24065. 53 
2405S-37 

24051, 2 1 
24044,05 



24036. 88 
24029. 70 
24022. 59 

no 15- 34 
24008. [ 5 



240D0, 
^3993- 



96 
76 



-^979-35 
2; )7i. r4 



23964. 9; 

23957* 70 

23950.47 

33943" i^ 
2 ,1136. 00 



13928. 76 
23921. 5T 
23914- 26 
23907. 00 
^^899, 74 



23592-47 
23885.20 
23E77.92 
2^870. 64 

=3^63^ 35» 
23^56^ 



J>oi!b*e-co^jrJC 



|^^50 Degrees^, i> Yo HoiTn^ 



Cf^s^^- ml 



^ 



05818.07 
05825.08 
0583a. 09 
05839- 10 
05846. 12 



05853 



05867.2* 

05874 . 
05881. 29 



05bS8. 34 
05895.39 
05902,45 
05909. 52 
05916. 58 



05923, 66 
c»5930' 73 
05937.81 
05944.90 
059J1.99 



05959,09 

05966. :9 

^5973-30 
059S0. 4J 

0596 7. 52 
05994, 63 
06001. 77 
06008. 90 
060 1 6^ 04 
06023, '^ 



06030.32 
06037.47 
06044.63 
06251, 79 
06058. 95 



c6o66. 12 
06073. 29 
ocoBo. 47 
060S7. 
06094. 



66 
8 

06102.04 
06109-24 
061 16. 44 
06113, ^S 
06130. 86 



06138. oB 
06145,30 
06152. 53 
06159.76 
06(67. oc 



06174. -4 
06181.49 
o6iG8-74 

06 J 96- OG 
06203. 26 



06210. 53 
06217. ^ 
06225.08 
06232* 36 
06239.6^ 
06246. 94 



S^CiliU 



do" D 10 



68 
68 
68 
70 
72 

72 

^72 
73 
73 
75 

7 
7 

77 
80 

78 
80 
8 
82 

83 
83 

85 
8 

85 

88 

87 
88 
90| 
90 
90 
92 
93 
93 
93 
95 

95 
97 
9tJ 
98 
98 

00 
00 
02 
02 
°3 
03 
05 

°5 
07 

07 
oS 
08 
10 
10 
12 

12 
»3 
'3 

'5 



i too'1 



D. j<i^ 



I r>ouble^cu:^iraBi I >«n:aTiL |n,ioo"'| . iq | Si.i- ) 



DauhildHno 



60 iJegrees, or 4 HoTjrs. 



Cowcaut [D^ioo^^jD, lo' 



la: 



158 C. T. XVL 



Logariclimic Sines, Double-sines, &c» 
31 Degrees, or 2 Hours. 



Sills I DoutaJe s rtc | Ct^secant [^^100' | D. io> [ Coiiae ) Doiitale-cosine] Sciiatit fD.i&o*'| D to' 



49. 71204. 9 s 



8 



9. 71215. 96 
9.71246.95; 
g- 71267. 92 



III Degrees, or 8 Hours. 



HaLihlc-CD'^mc 



10. QI266. 93 

io« 01307.9; 
10- 0132 8< 90 
10,01349-9; 

10. OI37O' f|2 



4. 20 g* 712S8* 8y 

2H 9. 7 1330* 7 J 
329. 71311.69 
369.71371-60 



9.71393*49 

9.71414^37 
9.7143^.24 

9, 71456.09 



Set ant 



0.28816.07 
0,2^795*05 
0.2^774.04 



10* 01 391 • 89 
io< 01412. B3 
"O-0U33.77 

10.01454-^9 
10. OT47^-6o 



9-7*497-7^ 
9,71513*37 

9' 7 '539- 37 
9.71560. IS 
9, 7 J £80^ 



to. 01496. 49 

J 0.0(517* 37 
10.0(538. 24 
to. 01 559-^9 
to. 01579*9^ 



9, 71601- 68 
9.71622.43 
9.71643.16 
9,71663.87 
9.716^4 ss 



r2 

30 

^4 



37 
3^ 
39 



40 

4 
42 

43 
44 



9.71746.60 
71767.25 
71787.89 



4 

12 
16 



71808-51 
9. 71829. 12 

9*7*^49-7' 
9.71870*30 
9. 71890*86 



6.20 

24 

28 
36 



9.71911^^ 

9.71931*9^5 

9.71952.49 
9*71973*00 
9.7(993. 50 



6.40 

44 
48 
52 
56 



7- o 

4 
8 

12 
16' 



9* 722 1 B 
9. 7233R.48 
9. 72258.81 
9.72379.13 
9. 72299. ^-^ 




7 J 705. 2(J 
94 



:l7i: 



9, 72013. 99 

9*72034-47 
9*71054*93 
9*72075.38 
9^209 5.81 

9. 72 ( t6«23 

9. 72136,64 

89.72157.04 

9.72177^41 

9- 7^ '07 - 79 

14 



9.72319.72 
9.72340.00 
9. 72360* 26 
^.73580-51 
9*72400.75 
9* 72420.^97 
Sine 



!0. 01600. 76 
O.O162J. 57 
10*01642. 37 
to. 01663^ J^ 
ro. 01683. 92 



o- 2871 1. 1 1 
o. 28690. 17 
Ot 28669- 23 
o. 28648' 31 
28627. 40 



10. 0(704* 6B 
10.01725- 42 
10*01746. 1 5 
10. 01766. 87 
10.01787. s;7 



10* 01H08- 26 
10*01828.94 
ro. ot849p6o 
10.01870*25 
JO. 01890. 89 



to.oigii, 51 
ro. 01932. 12 
10.01952. 71 
10. 01973. 30 
10, oi993< 86 



to. 02014. 42 
to* 02034.96 
10 02055.49 
to. 02076. 00 
10- 02096. 50 



lO* 02116. 99 
£0,02137,47 
10,02157.93 
10*02(78. 38 
10.02198. 8t 

10. 02219- ^^ 
10. 02139. 64 
10.02260,04 
TO* 02280. 42 
10. 02300- 79 



10.02321* J 4 
10.02341.48 
fo< 02361.81 

10.02382. 13 
10. 02 402. 4'^ 



10.02422. 72 
JO. 02448*00 
10*02463. 26 
to. 02483. 51 
10.02503. 75 
(0.02523*97 



28753.0, 
28732* oti 



) 100' t). I 



i5'03 

*J,02 

34- 9^ 
U-9S 
?4'95 



o. 28606* 51 
0,28585.63 
0.28564* 76 

o. 28543^9^ 
0.28523.0; 



5iat3 



■ 9330^-. 
.93298. 
.93291. 
* 93283. 

■ 9^276. 



D(juhle-i>inc 



CubCc^oC I D. 100' I D to* 



5610.23 
971^0*23 

37 
76 



(6 lO. 23379. it 



52. 



Duuble-^iiie 



o. 28502^ 24 

0.28481.43 
o* 28460. 63 

0*28439^^5 

0* 28419* 08 



0.38398.32 
<^a8377. 57 
0*38356. 84 
o. 2S336. 13 
o* 2831 5. 42 



o- 2S294. 74 
o. 28274*06 
O' 2825^ 40 
0.38232. 75 
o. 28212* 11 



o. 28191*49 
0,28170.88 
o. 28150- 29 
o. 28129. 70 
o. 28109- 14 



o. 2808S. 58 
o. 28068.04 
o, 28047, S * 
0. 28027* 00 
o- 36006. 50 



o. 279S6* 01 
0-^7965^ 53 
0.27945 
o. 27924 

Q- 37 904 
0.27883 

o. 27863 
o. 27842 
o* 27822 

O. 2?So2 



^07 
.63 

J3 

' 77 

. 96 

.58 

.31 



0*27781.86 

o. 27761. 52 

0.27741. 19 

o. 27720. 87 

27700* 57 



o. 27680. 28 

O* 27660. 00 

0,27639.74 

0-27619* 49 

0.27599.25 
0*27479.03 



CmCtAflt 



. 93268. 
. 93260. 

■ 93^45* 
- 93^38- 

■ 93330- 
. 93232. 
.93215. 
.93207. 
^93*99* 



409* 56 

340^*97 
10.23394-37 
10.23386. 76 



10.23371. 54 

IQ» 33363. 92 
'0-23356.30 

lO* 23348,67 

10-23341.04 



11 



80 



34- S3 5 J 
34' 53 
34vS^> 
34*47 
34*47 
H^ 43 
34- 4^ 
34. 40 

34^37 

34-35 
34-3^ 
34-3^ 
34- »7 
34^*7 
34*^3 
34-22 
34' ^8 
34*17 
34' t5 

34*13 

34.10 
34*08 
U-o^ 
34' 03 
34' 02 
H* 00 
33' 97 



33^95 
53, 92 

33-90 

33-87 

33' S2 
33.80 



^3'?o 



iXiooi' 



70 

f^5 
62 
60 
55 
52 
47 
47 

40 

35 
3a 

27 

2S 

32 



ftO 

12 

07 
05 

02 
00 

95 

9» 

.87 

8 
80? 



75 
7a 

h 

63 

55 



.93193. 
.931 84. 
.93176* 
.93(69. 
.93161- 



■93153-74 
.93146.05 

-93'3S-35 
.93130.55 

* 9312 2. 94; 

. 93 «^ 5* ^^ 

.93107.50 

.93099.78 

93092-05 

93084.32 



93076. 58 
93068. S3 
93061* 09 

93053*33 
93045' 57 



93037.81 
93030* 04 
93023* 26 
93014.48 
93006. 



92998. 91 

92991. 12 
92983.33 
92975*51 
92967. 7c 

92959. 89 
92953. o 

92944- 24 

92936.41 
92938* 57 



92920^ 7^ 
92912. 891 
9390J. 04 
92897* 18 
92889. 32 



92SS1. 4v 
92873. 58 
93865. 71 
92857. 83 
92849,94 
92842*05 



Costne 



*o. 33333. 4^ 
10. 23325. 7!^ 

10.23318. 1 1 

to* ^33*0. 46 
10* 23303, So 



10.23295. (3 
10. 33287. 47 
10*23279,79 

10- 232 7 2« I t 
10,23264*43 



10-33256.74 

10. 23249. 05 
10. 23241. 35 

10. 33233. 65 

10. 23225-94 



10* 23218, 22 
10. 33210. 50 

to 33202. 78 
10* 23195.05 

10. 23184.32 



10.23179-58 

10. 23171.63 
10. 23164, 08 

10.33156,33 

10. 23148. ; 



10.23140. 81 
10*23133*04 
(0.23125. 26 
10.23117. 48 
to. 23109. 70 



(o. 23101. 91 
10. 23094. 1 1 
( 0.23086- 31 
10. 23078. 51 
(o. ^3070. 70 



10.23062. S$ 
10.23055. 06 
10.23047.24 
(o. 23039. 41 

«0^*3O3^- 57 



10.23023.73 

10.2301;. ii^ 

to* 33008. 04 

( 0-23000, 18 

(o. 22992. 32 

10. 22984. 4« 
to. 22976. 58 
10. 22968. 71 
1 o, 22960. 83 
10.22951-94 
10* 22945.0^ 



o. 06693. 

o, 06701- 
o. 06708. 
o. 06716. 
0.06723- 

o 06731* 
O' 06739* 
o. 06746. 
o. 06754- 
o- 06761. 






0.06769* 
0.06777. 
0.06784. 
0.06792* 
o. 06800 



12.65 

12. 67 



Double*to»me 



o- 06807. *^7 

o. cfrf^T s' n 
o. 

O. . ^. : ^ 
Q. 06838. 57 

O. 06846. 2'J 

o. 068^3* 9J 

0*0686^,65 
0.06869.35 

o. 06877- o^ 



73^9- 
75 »9 

,7519.11 



o. 06(^84* 
o. 06892. 
o. 06900. 
0.06907. 
o* 06915. 



22 



Q. 06923. 
0.06931. 

0* 06938. 

o. 06946. 
o. 069 54. 




Jli2.95!t9-4it 

^ 12. 



0*07043* It 

93 



0.07047. 
o 07055 
o- 07063 

0.0707' 



59 



o. 07079. 
0.07087, 
o. 07094. 
0.07102. 

o. o7( 10, 

0.071 18. 
o, 07126. 
0.07134- 
0.07142. 

Q. 07 1 50. 
0-07157* 



.10 



;'H 



76 '3*^^ 



*07J*i 



«M*9'73 



S«cmnt 



148 Degree 5> Of 9 Hours. 



I DouKle-cD^me 1 Sec^^nt Jp iW'j D. lo* [ Sing J ^puhle-tjnc | C^fi-^m | D i tVl P. 1 1>- 



58 Degrees, or 3 Hours* 



T €1 



CVI. 



Logarithmic Veiscd-sincs, Covcrscd-sincs, &:c. 



l:>*t 



3 1 Degrees, or 2 Hours, 



Verscj^tjua | U>jQQ'^ [ D, lo^ |Cuydr^gd^5mg|D.ioo'^| 1> x(? ( SiivriiCtl-^itie lD.j«i^'| U, to (bui:ijvdriicd-jiirj |*>,J*>o '|D,jo' 



Cu^cjied'^iiK 



B, 09 






sM-3; 



iu 18. cr 
,, I 

'■4^1-7 



674B. 



0SS2. 6-j 
6927. 4 
fit; 7 2. ih 

7&6u ^ 
7106- 2 
7150-Sb 
7^95-47 



72S+.fji 

73^^' 14 
7^7^ f^i 
7iiH. ly 
74^2. :,; 



/ >^^ 



O^ 



755^-44 
75^5.82 

7684- ;:^ 



77:18. H 

7773- ^- 
7^17.31 
7S61.62 
7^^v84 



795O. c>3 
7J94' 19 

&0834 4; 
8 J 70. 6 



i 

1 

t 

74 

74 

74 
74 
74 
74 
74 

74 
74 
74 
74 
74 
74 
74 
74 
74 
74 

74' 

74 

74 

74 

74 

^ I 
I ^ 

1^ 
73 
73 

73 
73 

^ -» 
73 

7.1 
7.1 
7.1 
7.1 
7.J 
73 



9*1 

73; 
6» 
p\ 

^3 
40 

3^ 

''\ 

:^! 
?\ 



3KI 



22I 

10 

07 



77 

7^^ 
6q 

47 
4- 
35 
* / 

00 

1-97 
2. go 
3.b"2 
2.77 
2.70 
2,63 
2. 57 

2.4 s 

3^3- 
2,27 

2- 2C 



00 



[.9 

1. 90 
I.B2 

^■77 

I. 7Q 

r.57 
1.52 

i« 40 
:.27 

1. 2C 
1-15 
I. IC 



Suvtirrscd-smf, U- J :?'/' IX 10 



121 Degrees, or 8 Hours 

StJVtri '■etj->]jic ). 100 



9.6S>70.7f.i 
9.68548.411 1; 
9. fjSjaii. oqi ■'' 
9-6B;o?.;4lj:; 



I.T/* -■ 









^3 

9-^184^9.^:^^ -I ' 
9.r;B436.65r^/ 



.2b!jy9^ 



.;5-97 



v3= 



9.0S4r4,2S[^" 
V. 6S-(9i.i3C,!|i 

9.6ft^,24.r.9l^;3.].6.02 

9.6^302. 27: ;i^?l:!^-^^ 
9.6b^279.8;,^'"'^'^^,°5 

3-6^2 ;.4"''-^i:it^^ 
^^^7^^:37- 3^^*^- 07 

V^t)b234.9b, !_. 

9,6S2i2. 17 ?7*42|,(J*i. 



12. S3 

9» f'Bioo. 07, ■ . 

- , .137' 4>;i ' 
6 



9.6S14-. j4l37-45;5^'^7 



9.^>Bi22.6b''i ,^ 
9.6S100. iHi ''Ti 

9.6^077^69' ';;^J 

9. 68o;2.6y;^^ ^* 

— TlT"" 7 37' S3 

9. oboio. j6. 

9-679^7.643':,'^ 
9-67965. u.^^ ?; 

^•67^^4-57:^:^^ 
9_67q20^2-_ ^g 

9-67697.471^^^^^ 



9-67^74,91 
9-67i>^a- -^4 
9^67^29. 70i'Ji 
9-67iJo;..7^U 

i^.677b4. ^S, 
9.67;6,..jfa|^ (,g 

9-"77;i'y.l7',' f,fi 

y- 1; 7 i6.7[v ;:■!:« 
v:.6 /'■;+• ■.*!;:■ ;; 

'^-67671. 50|^^ 
9.C)764S.b6i^M3 

9. /'17626. 2S'"^' " ' ' 

9. &76o^- ^U^*' ^' 
9.67qBo.9oj-^:'^ 



37.61 
61 

67 



9-67>^5v<isKi,H 
9" 675ii,87^^:^ 

9-67490.17!^; 



9> 67467- 4; ;^:' 

9**^7444-7^1' 
9.67422.05M/' 

9*67199. 3a!^; 
9.67:^7^. 59 
9. 67^-^ Be 



B 
B 

GB 

^7-8P 
^7,90 

37-9 

7-9= 



y,(j7 j^i. ic 

9.^1728^58-^1''^: 
9,67a6i.Hi|3f 9 



9. 67240* oil 



j^r-97 



Ujac 



/)■ 20 
56.21 

56. =5 

56,27 
56.30 

56, ^o 

56-37 

56-37 
56.40 
56.42 

5''^' 45 
i6-47 
56.47 
56. 50 
56.52 
;6. 5s 

^6. 57 
5^v57 
56.60 
36. 60 
^6.f^5 
50. fi^ 
56.67 

^6.70 
56-70 
5^''7s 

56-77 

56-77 
56, S2 
56. 82 
56. B5 
56. B7 
56. B; 
56.92 
5^'^ 92 
56.9^ 

^6-v5 



} 10 



:o» ;()SS3. JOf 
io» 26HBr. fjoj 
ic 2^878, 09[ 



lO- 26B7[. q: 



ic.2(jKb7 
10* 26864.051 
to. 16B60. 5 ^1 
[O. 26857.01. 
id* 26851. 4^1 



>■ 


Si 


^ y 


3^ 


t- 


s. 




'i- 


3' 


0, 


: 5- 


S; 


J ^ 


B7 



r 0,26^49^971 
10. 26S46. 44' 
;o. 26842.92! 
;o, 56839. '^9' 
ro. iGS^^. Hf^ 
10. a6M ^2. T^' 
io*2fjR2B^ 79: 
lo- 26825.2(11 
:o* 26H21. 72i 
JO. 268rR. i8l 



10. 2^854*64 
ro. 26S1 I. oy 
ro. 26S07. 55 
10.26804.00 
10.26800- 45 



lo. 2679^. 90 
ro. 16 793, 34 
lo, 267K9, 79 
10. 267S6. 33 
10.26782. 67 

10. 26779. ^ * 
10.26775.54 
to, 26771, 9b 
:o. 26768.41 
[Q. 2^^1 764.8 4 
10* 26761, 27 
fo, 26757. 69 

to. 26754. 12 
10.26750.54 
10. 2674'^]. 96 



10 2674^.-8 
10. 26739, ^^ 

I o, 267 ^6* 211 
to. 2^1731. 6jj 
to. 2672:), o-; 



> 

5 

^ 
y 

y 

5 

5 
5' 

V 

y 

V 

5- 
y 

S- 
5 
y 
5- 
y 
y 
5- 
5- 
5- 
y 

S" 
5^ 
y 
y 

r 

y 
S- 
\ 
y 
S 
5' 
y 
5" 
S 
5 
5' 

>' 
r* 
>■ 

>' 

I S' 



to. 2ri725-44 . 

10.26721. 851 ^ 

to. 26;, 8, 2 5{ ;; 

10.26714.651 ^, 

^P-^67 jf,o;; ^^ 



S7I 

Sb 

8 

88 

BK 

86 

90 

Bi^ 

90 

9 

9 

92 

9^ 
92 

u2 
92 

93 

93 
93 
93 

95 
93 
95 
9^ 
95 
97 
95 
97 
97 
97 

97j 

9S; 

9^; 

9^; 
9s: 

col 
00 j 



?^.82 

8.80 

8. B 



B. 



B 

8 

H.87 

8.85 

8.87 

3. 87 

8.87 

8v 90 
8. S7 
8* 90 
8.90 
S.90 

8.92 
8.90 
B-92 
8.92 
8. 91 

8,95 
8.92 

15-95 
8.95 
8. 95 

8.95 
8.97 

^.97 
b, 97 
8.97 

B. 

9- 
9- 
9- 



10. 2L'7o:-45J , 
.0,2^,70^85] J- 
to, 26700. 24' / 
10. 266^;6, 64J ^' 
to. 2669 3,0 J ^ 

10. 26'iS9. 4.11 . 

6. 

6. 
6. 



10. 20685.80! 
to-2663i, igl 
iO^ 26678. 57J 

1 o . 2 66 7 1 , 7 7 1 



OD 

02 
oc 

C2 

02I 
02 

d; 
^3 



( 



9 
9 

9 
9"-> 

9, C2 
9. 02 

9-05 
9-05 
9.05 



14S Degrcxs^ or 9 Hoars. 



Ver>CLl-5inc jl^. t::o , i>. lo 



V^ClifTli-frl 



8:^41. 
B049. 
Bo 56, 
8063. 
Br: 70, 



hi: \\J iod 



64[ 



II 



93 



807 b'. 
S085, 
8092, 
8099. 
8 106. 



In 



06; 

2C 

3,- 
4(^. 
5S; 



8t23. 

8127, 
Sm5. 
8142, 



'i)2 
.yc 
,92 
.9c 
. 8^ 

90 

. S8 

.87 
8^ 



^V-fi7 



8149, 
8156. 
8163. 
8170. 

8184. 
819:. 
8199, 
&206. 
8213. 



8220. 
B227. 

8234. 
8241. 
8248. 



ID' 



8 

826 

8269, 

S276- 

8283. 

Sigi. 

8298, 

8305. 

0312 
8319^ 

B326. 

i^.iJ3 
ili4o, 

^34 7 
^35i 
8^61. 
B36S. 

^375 
8-H2 

8396 
8403 
8410 
8417 
84 2 4 

841 ■■ 
S438 

^^445 

K4v:j 

K46'^ 



3=^ 
.V 
4^ 
46I 
5c 



1 1 
1 1 

I i 

I I 

L I 

1 I 
1 I 
t I 
t J 

I I 
t I 
tl 
I ] 
1 I 
T I 
U 
1 I 
t I 
I I 

[| 

1 I 
t I 
tl 

![ 1 
I 1 
t I 

I I 

: I 

I I 



■ 83 

8, 

8^ 
Gi 
So 
Ei 
So 
80 
8c 
80 

rs 
11 

78 

75 

77 

77 

' 75" 



Sm-uViis^Nt-sinJi-^ lOQ 



7.S7 

7.E7 
7-85 

7 8z 
7.85 
7. Ha 
7.Sa 
7- 80 

7.82 

7, Bo 
7.80 
7. 8a 
7' 77 
7- 77 



77 
80 

75 
75 
75 



■67 



7-67 
7.67 
7.65 

7- 67 
7* 6a 
7.6j 

7. 62 

7- 61 
7,60 
7.62 

60 
.60 

60 

57 

.60 

^57 
55 
■57 
■ ^S 
' 55 
■55 
'Sy 
.52 

■5a 

7.52 
7.50 

J. JO 



Coversjii-smcl P.ioo^M 1J> to' | Verietl-i>idc l^.tgo'^lD, 10' |Sacover..ctt-^xa,|DiQP | L3, iq* j SuTtfr^eU^^ine |D,iQQ''|D, r&' 



5S Degrees, or 3 Ho\irs> 



5b. o 

5^ 

48 

5*;- 44 



3^ 



40 

3- 
28 

^4 

201 
16 

12 

8 
' 4 



ii 



o 

5* 

4& 

>4. 44J4I 

40 
39 

37 
|6 

35 
34 
33 

3*1 
31 



40 

3^ 
28 

54*24 
20 
16 
II 

8 
U- 4 
54. d 
56 
53 
46 



53-44^6 



40 

3a 
a8 



20 
16 

12 

53- 4 



''■,1 

52.44 



40 

36 

3a 
28 

.24 



SO 5 
16 4 
II 

4 
* c 



ic 



i6o CT. XVI. 



Logarithmic Sines, Doubk-sincs, &c. 

'gg Degrees^ or 2 Hours> 



in. 



i m 



)L. 



3° 
V 

33 

M 



3^ 
38 



3' 

s 

5' 
Hi 

s: 



12 
16 



Sine 



D<iubl(f-siiie 



CtJSgciii.E |Dioo''| i^'to'J Cosine | Douhk-co:^me^ 5et:3iU [D loo*^ D. 



Coiinc 



122 Degrees, or 8 Hours. 



y. 71420,97 

9. 73481. ^r; 
9.71:501.74 



8,20 
24 

3^ 



Doublt;-cosin4i 



9,725-1^% 
9,72542.04 
9.71562. 1; 
9.72582.2.^ 
9* 72f)02. 40 



.409. 72622.4-; 

4S1;. ;itj62. b4 



1. 



4 
8 

12 
16 



1682.69 
72702- 



9.72722.76 
9. 7-742. 7? 
9. 72761. 78 
9,72782,77 
9- 728C2. 



. 209. 7282;. 7 i 
249, 72842,67 



28 
36 



9.40 

48J 

5 
5^ 



to. 



49 



8 
12 
16 



10. 20 



28 



9. 728^32,60 
g. 72SB2. 53 
9, 72902, 44 



0-02925. 71 
ic. 0294^. 6^1 
o. 0290^. 60 
0.0:198^5:1 
o. 0^005.44 



9.72922.34 
72942, 23 
9. 72962- 1 1 
9.72981.97 
g. 7;^oo[, 82 



73021.65 
73041.48 

73061. 2(j. 
73081,09 
9-73100^87 



g. 73120. 64 
24|9. 73140.4 
^9.73160.15 



39 3^ 



32 9,73 1 79, 89 



10.409' 



44 
48 



9.73199,61 



539 
^69 



1 1. 



73^ ^9^ 3 
73239.0a 

7325S.7C 
73 :^J7 



09. 

4.9- 

8:9 

129 

161/ 



ti. 



11. 



12- 



733^7-t?h 
73337- 
733S^'9'i 
7337^" 54 
7^396. i^ 



734 IS- 7 
7343V ^v 
73454- ^i 
734;4-4^- 
7349^V3 



f;f^;9' 

09- 



735^3-4^ 

7:45P'4^ 
73>7i- v-S 
73S9I-4 
73610.88 



^ce:iiU 



D. 100'' 



Siitu 



.02523- 9^ 
'- 02544. jS 
L 02 564. 38 
I. o25t>4. 56 
:o, 02f>c4. 73 



o. 02624. ^V 
Q. 02644,04 
0.02665. n 
o, 02685. ^9 
Oi 02735. 40 



0.02723.49 
0.02745.57 
0.02765. 64 
c. 02785.69 



10.27579.03 
10. 27558-82 
10. 27538. 62 
[0.27518.44 

EO. 27498. 26 



10. 27478- I J 

[O- 27457. 9^ 

»^-a7437-'^J 
10.27417.71 
10. 27:197. 6^. 



io^^7377'S^ 
to. 27357. 43 

i^- ^7337^3^ 
[0.27317.31 
10.27297.^7 



o. 02^25. 7> 
o. 02S45. 78 
o- o2S'>5- 7B 
(J.02SS5. 77 
0,02905. 7; 



0^03025.34 
:o,o3045, 23 
o- 03065. 10 
o. 030S4. 97 
o. 03 104. S2 

o. 03124. 65 
0.03144,48 
o. 03164. sg 
0,03184^08 
o. 03203, 87 



o, 03267. I 5 
Q' 03282. 89 
:o. 03302. b\ 



o. 03322. 32 
o. 03342. b] 
0.03361. 7c 

0^033^4^3? 
c. 0^401. o 



o- 0342:1. OS 

0.03440, 3 



10,27277. 

10. 27257, 22 

10. 27237, 

10. 27217, 23 
10.27197.2^5 



33. 68 

13-^7 

33- H 
33- ^'3 
33^58 

3}v58 
33*55 

33^ 5^ 
33-48 

3.^47 
33*45 
33' 4* 
33-40 
33- 3S 

33-37 
ly 33 
33-3= 
33-30 



[o. 27177. at; 
10.^7157.33 
10- 27137.40 
10-27117-47 
10^097^56 

. 27077- <^6 
to.27057. 77 
[0.^7037,89 
io. 27018. 03 
10. 2699^. iS 



10.16978,35 



a 10 



50.52 
50.50 
50.45 
50.45 

5^' 37 

5<^-37 
50. 32 
50-30 
50,27 
50.22 
50, 20 
50-17 
50. 12 
50. 10 
50.0? 
50.05 
50.00 

49-97 
49-95 



JO. 26958. 52 
10.26-^38. 71 
10. 26918. 91 

I0^8gr;. 13 

o. 03223. 64 [o, 26879 -^^ 
0. C3243. 40 10- 26859- bo 



JO, 2683 > 85 
TO. i^jBio. I 1 
10. 26SCO. 3f> 



10.2G780 68 
10. 26760. 98 
to. 2O741, 
ic. 2672 1.63 
to. 2 701, 



:o.26 .H2.3: 
iC, 266^2. 69 



o. 03459. 9i|;c.2'j64j, 
0^03479.5. 

0.OU9- - 



o, 03^18. -ju 

0.03538.2V 



42, 73 

, . - '52, 68 
!0, 26623, .;6 U 6' 

io.2t6o^t;6-^:/ 

ig, 265^4. 2b 

to. 265^>4 



o,O3 5 57,8;|[0,2654;. ic^;-"^ 
0.03577.^^.10. 2652-. 6: |, ?: 
o, o\-^^.}^u tMjio. 26506. 07 -Z"^" ^^' 
'Tzry^r^^^ \ 7-777 — 3*'>? 



33,27 49-9^-> 
33.27 49-90 
33. 22 49* 82 
33.12 49.82 
33-1849-77 
33-17 49-75 
33- 15 49'/^ 
^y J3 49w^ 
33. 10 49-^5 
33,08 49-^2 
33.05 49*57 

49-57 
49" S^ 
49.50 

49M5 
49,42 

49.40 
49*37 
49- 3> 
49-3^-- 
49- 27 

49-^5 
49.10 

49' ^7 

49- ^S 

9- '^ 

49^07 

49' 05 
49—2 
49.00 
4S.95 
48,91 
4?. 90 
4?J.87 
48. Gi 



13' 01 
33.00 

3-- 97 
3*- 95 

3^' ^3 
32,92 
32, 90 
32.87 
32. S3 

3^-83 
-,1.80 

3a- 7S 
3-' 77 
3^-75 



„,3^-t^ 
{ 1i^-6o 



o- o.i6iOi 45 
o.0363 5.9f' 
0.03655. xl 
o, 03^74, 9J 
0. 03694. 42 
o, 037U. 8S 



10.26486. 5 c 

tc^ 116467. 04 

10,26447. 5^ 
to. 26423, o; 
L '.^.26408- 5L 
ro, 26:569. 12 



Uu3i^.;ili 



31,52 
12.50 
;2.4S 
:2,45 
P-43 
D, [oo 



4S.B& 

4S-77 
48.75 

4H. 72 

48,67 

48, 65 



Sine 



9,92842.05 

9.92834-15 
g, 92826, 25 
9,92818-34 
g. 9i8[0. 43 



9.92832. 51 
9.92794.59 

9.92786, 66 
9.92778.73 
9. 927 70.79 



9.92762. 85 

9.9^754-9^ 

9.92746,95 
9.92738.99 
9.92731.03 



9-92723.06 
9- 927 1 5, 09 

9- 92707, 1 1 
9. 92699, 13 
9.92691, 14 



■9^ 92683. 14 

9-92675*14 
9, 92667. 14 

9^^2659-13 

9.92651. [2 



g. gif 43. 10 
9. 92635. 07 
9.92627,04 
9. 91619, o\ 
9>926to- 96 

9. 92602. 91 
9.91594.87 
9' 92586. 8 

9-9157^-75 
9.92^70.69 



9.93562,61 
9.92554,54 
9,92546,46 

9-9353S-37 
9^9253 0^28 

9.92522. 18 
9- 92514, 08 
9^92505.97 
9' 92497- S6 
9,^.vS9^74 

9. 924S1. 61 
g.cj2473.4L, 

9. ij2^(.'5, 

9,9^457,21 
9-92449.07 



9,9:44:/* 92 

9'S243*-77 
9. 92424, 61 
y- 93416. 44 
9-92408, 

(> 92400. iO 
9.92391.91 

9-9^3^3-73 
9,92375.54 

9-92307-34 
9.^^,2359, 14 



o. 21945. ^S 

0.22937. 15 

o. 22929. %$ 
o. 22911.34 

Q> 22913. 43 



0. 21905. jl 

0.22897, 59 
o. 22889. 66i 
0.22881, 73 

o. 22873. 79 



o. 22865. ^5 
0.22857.90 

0.22849,95 
o. 2284F.99 
0.21834.03 



o. 31826, 06 
O' 22818' 09 

O. 22810. 11 

o. 22802. 13 

0.22794. 14 



o. 22786, 14 
0.22778. 14 
o- 22770. t4 
0. 22762. 13 
0.12754. It 



C- 22746. TO 

o. 22738, o 
o, 22730.041 
o. 22722.00 
0.22713.96 



0.22705. 92 
o. 22697, 87 
o* 22689. ^^ 
0-22681.75 
o. 22673. 68 



o. 22665, 6] 

o, 22657. 54^ 

o. 22649, ^v5 

o. 22641, 37 

o. 22633. 28 jj, 07469, 



.o.o;i97,i 
:o. 07205, J 
o. 07213.^ 
:o. 07221.; 
0.07229.; 



0.07237. 
0,07245. 
0.07253-1 
0. 07261. < 
0.07268.4 



o. 07276- f 
0.07284*^ 
0.07292.3 
o, G7300- 1 
o. 07308J 



: 0.07316. \ 

0.07324.1 
:0- 07332. 1 
o. 07340, 1 
0-07348.1 



10-07356. « 
10' 07364. ( 
[o. 07372.. 
10. C7380. y 
10. 07389.. 



:o. 07397.0! 
O. 07405. 11 

0.07413. H 
lO. 0742c. 2. 
:0. 07429, 3' 



0-07437. 
10,07445. 
[O. 07453. 
10. 07 



:6..6;'3.46". 



o, 21^125. 18 
o, 22617. 08 
o. 2260S, 97 
o. aa6oo. 86 
0-22592.74 



0.22584.6 
o. 22576. 49 
o. 22568, 35 
o. 22560 2. 
0.22552, o; 



0.22543.92 
0.225^5- 7^1 
O' 22527, 61 
o. 22511^.44 



o, 2251 1. 27 10, 07591 



c 22503, o^ 
o, 12494, 9^ 
0.22486. 73 
0.22478.54 
0.22470.34 
o. 22462, 14 



DijL!Ms-co^ii:e 



0.07477- 
: 0-07485. 

07494- 
[O. 07502. 
0.07^530. 



:o. 07518. 
.0. 07526. 
0.07534, 
;o. 07542. 
[ 0-07550. 



0,07559. 
fo. 07567. 
10,07575, 
[Q. 07583. 



1^99- 



btfc:ilit 



50. 



SO': 



13. 57|4o. 



147 Degrees, or 9 Hours, 



D.100" 3. io> 



;49i 



:4q- 



Sb 



10. 



5820. 



;48. 



10 



4g^ 



50 



48, 



Ctniiie i:J>^>iblr.-LosiLH^ j bcc:int |i ^ tqq | D. 1 3- 1 ^n^tf | U^nib[c-^simi \ Co&ecajit |D.[oo'^ D iq^ 



57 i)c^rces, or 3 Hours. 



i62 C. T. XVI. 



Logarithmic Sines, Double-sines, &c. 



33 Peg rccSyOrg Hours. 



^5 

28' 
*9 



3o| 

3» 

3^ 

33 

ii 

3 

3 

38 

39' 



40 

41 

43 

44 



13 

16 



12 



Sine i Double-sme 1 Ct^SCLint [Cioo^^j P. iq' | Cosiite f Dcmhie^cosmri [ Sccani JD.iqo"|D. lo* 



Cosine 



I Pt»uhle-cG5ii[i; 



49 

9 
9 



73610. 

73^49- 
73669 
73688. 



B^ 10,03713,88 
33 10.037^3-31 



zo9« 
24 9- 

329. 

_3^2: 



.409 

44 



43 
56 



^3- 



8 
12 
16 



T3' 



34 

28 

3^ 
3^ 



^^ 



4^J 
44 
48 

5* 
S6 



. 

4 

8 

12 

16 



14. 



20 



32 
36 



14. 



o 

4 

12 



73707^ 
737^7- 
73746- 
73766. 

71785 



76 
18 
i9 

99 
37 

75 

I : 

46' 



to.o37p. 
JO* 03772, 18 
10-0379'' SO 



10*03810. 99 
10.03830. 3 
10,03849-75 

EO. 03669. 1 t 

ro, 0^^888. 46 



73^0+' 
73824, 

73^43- 
738^2- 
73882. 



7390'- 

73920. 

73939- 
73959- 
73978. 



73997' 
74016- 

74035 
74o;s 
74074 



48 
68 
97 
OS 

21 



74093. 
74112. 

7413T' 
74150, 

74i6.> 



74188. 
74208, 
74227. 
74246, 
74265, 



9- 
289- 



74284. 

74303- 
74322, 

74341- 
74360. 



74379- 
7439S- 
74417- 
74436' 
744 g4- 



j69 



50 

S^ 
S3 

if 

ss 

57 
5S 

S9 
60 



*5- 



24 
28 

3^ 
3t 



.4c 
44 
4 
5 



t6. 



74473- 
7449-- 
74511- 
74530* 
74149- 



74568. 
74597. 
74605. 
74624. 

74643^ 



10.03907. 
10,03927. 
io.0394f>. 
-03965, 
10,0^98^, 



79 
12 

43 
73 

OE 



10,04004. 
10. 04023, 

ro< 04042. 
10. 04062. 
[0,04081- 



29 

55 
80 
04 
27 



04103. 
041 19. 
04T^8. 
64158. 
04177 



48 
68 
87 
05 



04196, 

041 1 5- 
04234. 
04253, 
04272, 



0429T. 

04311- 

04330- 
04349. 

04368. 



10-04387. 
10-04406. 
10.04425. 
10-04444, 
10.04463. 



10. 04482. 
10-04^01. 
10,04520. 
10,04539. 
]o,045(;7. 



10, 04576. 
J 0.04595. 
10,04614. 
10. 04633, 
10.04652. 



74662. 
74681. 
74699. 
74718* 
74737- 
74796- 



10.04671. 
t o» 04^5 90 * 
10,04708, 
ro.04727. 
10- 04746, 



^iii? 



10.04765. 
r 0.04784. 
ro. 04802, 
10. 0482?. 
10.04840. 
10.04859. 



10. 2^389. 
lO, 26369, 
10, 26350, 
10, 26330. 
10. 2631 1. 



10. 26292. 
10- 262721 
10. 26253. 
10, 36233 
10, 26214 



10. 26195. 
EO. c6:75- 
1 o, 26 1 56. 
10. 26137. 
10, 261 17. 



S7 
27 

9q 



123 Degrees, or 8 Hours- 



J.ioo'f D. 1 



88 3»- 



JO. 26098, 
10. 26079, 
10, 26060- 
10, 26040. 
10.26021, 



32. 

3^^ 
3^' 
32. 



10. 2fJ0O2, 
10.25983. 
10. 25964. 
10.25944. 

10. 2592;. 



10, 25906, 
10.25887. 

64|eo. 25868, 
10, 25849, 
10,25830. 



/ 

4S 

20 

96 

73 

5* 

3» 
13 
95 

^) 
63 

4t> 

36 

^5 
14 



10.25811, 
10,25791. 
10.25772. 
10,25753* 
10^734. 



10.25715, 
10,25696. 
10,25677. 
10,25658. 
10. 25639. 



EO- 25620, 
10, 2560 T, 

10. 25582. 
lOi 25563, 
E0^5545. 



77 
75 
74 
74 
26 

79 
83 
88 

94 

02 



25526. 

25488, 

5 54^^9- 
2i45o* 



3^' 
3=* 

J2, 

3*' 
3^* 
32. 

T. 
3I' 

3^^ 
3'' 

31- 
31- 
3^ 
3^- 

31 
V' 
3^- 
3^ 
3» 
^1- 
3^ 
31- 
31- 
31- 
31- 
3' 
3^' 
31- 
31- 
^i- 

31- 



^5431- 
25412. 

^5394^ 
= 5375- 
=^v3S6. 



10,25337, 
1 o, 2 53 1 8. 
10. 253Q0. 
ro- 25281. 
10.251262. 



10. 



:5243. 



Cu^ec-irit 



3^ 
3^' 

3^ 

31- 

3'^ 

?!■ 

3'' 



40 
40 
57 
35 
33 

30 
30 
-7 
J»5 
. 22 

22 

iS 

'7 
^3 

^3 
10 
0$ 
07 
05 

.02 

oc 

,98 

'97 
•9.^ 
•93 
.90 
.88 

15 

.83 

.80 
.78 

•77 
■73 
■7* 
.70 
.68 
.67 

.60 
,58 

'57 
S3 
S3 

.48 
45 

45 
42 

40 

38 
37 
35 
3* 

^? 
28 

27 
^5 



48.45 

48.4s 
48, 40 

4^-3^^ 
48. 

48. 



O loo" D. I 



3^ 
37 
48-25 
48.20 
48.20 
1 

12 
10 

07 
02 

00 

97 
95 
90 

90 

!^ 
82 

77 

77 

7^ 

70 

67 

^j 

57 

55 

5^ 
50 
45 
42 

40 

37 

35 

30 

30 

2 

22 

17 
J7 
12 



48. 
48. 

48. 
48. 
48. 

48. 
47- 
47' 
47' 
47. 

47- 
47- 
47- 
47- 
47 
47 
47 
47 
47- 
47' 

47- 
47- 
47- 
47- 
47- 

47 
47- 
47' 
47- 
47- 

47" 
47- 
47- 
47' 
47^ 

47- 
47* 
47, 

47' 
46, 

46, 
46, 
46, 

4.6- §7 
46-85 



Sine 



9^3S9^ U 

9^350*93 
92342 

9^334 



92326, 28 



92318.05 
92309. 82 
92301,58 

9*^93-34 
92265,00 



.54 
.58 



92276 
92268 
92260. 321 
92252,05 
02243 



92235.49 
92227. 21 
92218.91 
92210,62 
92202. 32 



94 E 94. O 1 
91185. 70 
92177.38 

92 [6«;. 06 
92160, 73 



921 51. 40 
91144,06 
92135.72 
92127.37 
92119,02 



92 MO. 66 
92102. 29 

9-093-93 
92085. 

9^^77- 



921^68. 78 
9206s. 39 
92052. 00 
91043.60 
92095.19 



.78 
'3 



O20a6 
92018. 
92009. 94 
92001. 51 
91993-08 



91984.64 
91976-19 
91967.7 

9'959'^9 
9:950,83 



91942.37 
91933.90 
91925,42 

91916,94 
91908, 45 



91899.96 
91891, 46 
91882.96 
9*874,45 
918^^5.94 
9i8;:7,4 



Ci>siiie 



ij6 Degrees, or 9 Hours 



DcjiTibk-sine 



D- 22462. 14 

0,32453,93 
0,22445-72 
0.22437,50 
o, 22439,28 



o. 22421, 05 
o. 22412, 82 
0.23404, 58 
o, 23396. 34 
0-22388,09 



0.22379.84 
0.22371. 58 
0,22363,31 
o. 23355. 05 
0.22346, 77 



0.22338.49 
o. 21330. 21 
0,23321.91 
0.22313. 62 
o. 22305. 3a 



o» 22397, 

O, 23283, 70 

o. 22380.38 
0,32272,06 
o- 22263, 73 



5.40 



O^ 222^ 

o, 22247, °6 
o, 32238. 72 
o. 33230,37 
o. 22323,02 



o. 32313. 66 
o, 22205. ^ 
o, S3r96, 92 
o. 22188, 55 
0.22180, 17 



o. 22171. 78 
o. 22163,39 
o. 33155. 00 
o. 23146. 60 
o, 33138. 19 



0,23129. 78 
o, 22121-36 

O. 221 12. 94 

o. 22104, 5 
0.22096.08 



22087.64 
22079, ^9 
22070. 74 
32062, 29 
220^3, 83 



o. 2^045, ^7 
o. 33036 89 
Op 32028, 42 
o. 22019,94 
o. 2201 1. 45 



o, 22002-96 
o, 21994,4' 
0.21985.96! 

0,31977.45 

o. 31968, 94 
o. 2 1 96c. 4 : 



1> viblc-to^in 



Cr>sBcai>t D ioo'lD. lo 



o, 07640. 86; 

0.07649.0 
0,07657. 38 
0,07665. 50 
0-07673, 72 



o. 07681. 95 
0,07690, 18 
0.07698,43 
0,07706,66 
0.07714,91 



0,07723, 16 
0,07731.42 
0.07739,68 
0,07747.95 
o. 07756^23 



0.07764,51 
0.07772-79 
o. 07781,09 
0.07789- 38 
0,07797,68 



0-07805-90 
0,07814, qo 
0-07822. 62 
o, 07830, 94 
0.07839,27 



0.07847.60 

0.07855,94 

0.07864- 28 
o- 07872, 6 
0.07880. 9! 



0-07889,34 
o. 07897, 71 
0,07906, 07 

0,07914,45 

Q. 07922, 83 



O. 07931- 22 
0-07939,61 
0.07948-00 
0.07956.40 
0.07964,81 



0.07973.22 
0,07981,64 

0. 07990. 06 
o. 07998, 49 

0.08006, 93 



o« 08:715.36 

0,08023, 81 

o. 08033- 25 
o, 08040, 7 1 
o. 08049- ^7 



o, 08057. 63 
o. 08066, 10 
0,08074. 58 
0-08083, 06 
0,08091. 55 



0.08100-04 
o, 08108, 54 
o. 081 17,04 
o,o8r2 5, 55 
o. 08134. 00 
o. 08142, 



Secant 



20, 



'3-73 



f3-77 

13.78 



13-83 

12-83 



.88 



'3-95 

'3-93 

^3-97 

»3-97 
13,98 



,00 3 



.053 



14, I 5 31. 



E4. 



20 2 



20, 70 

20.75 



30. 

20, 77 
20,80 



20, 82 



30. 90 



3 I. 02 



10 



1021 



31, 17 
2r.20 



> JOCV D,tQ 



Cost lie [ J><Hihic-t,i^st]ic j Secant )D,>oQ^^f JD^ iq" |^ 



f Dou t^le - M ng i Cosccan t jD-t oo(^| D i q ; 



j6 Degrees^ or 3 Viou: 



47- 



47- 



Sr 



46- 



.24^ 



Jii 



45' 



4J- 



^5 



44, 



4010 I 



,24 



ilL-5:i 




3' o9 

4 

12 
i6 



3* 



Logarithmic Versed-sines^ Coverscd- sines, Sec* 



4 
$ 

lb 



33 Ucgrecii, or 2 Huurs. 



ConferscU-iine b. (oo^' D. ro' Suvciictl-smc p.ioo"l D» to' ^uLover^^d-im O.ioo'" 0» lo' ' V^crseJ*5i.oc D 



9* 10771*36 
^* £0814.00 
9^20856.61 

9. 20941-77 



,20 

a4 
38 

32E^ 



^.2^984. 32 

1^. 21026^ i34 

^2106^.34 

31 iii» Sa 

SU54. 2S 



.40^ 



44 



489 



2 U 96. 71 

9«2i2i9. ta 

2l28j*$t 



2t40B. 

21450. 

9^21491' 
9.21577, 



36 q- 



.40 
44 
4t 
5^ 



4 9 

8 

129 
i69< 



4* 20 

2S 
36 



4*40 
44 
48, 

5<s 



2 

12, 
16 



.2C 
2f 

3 

.40 
44 

4« 
6. c 



S4 
84 

i r 

37 
6q 



2i6ig* St 
9. 2(66 1' 9g 
q. 21704,. 16 

9. 21746.30 
stjSS, 42 



9.21830. 52 
9*21872. 59 
9-21914.64 

9.21956.68 
9*21998. 6H 



9* 22040. 67 
2x082.63 

9*22124. 58: 
22166* 50 

22208. 39 



9^22250. 27 
9. 22292* 1 2 

9,22333.fj6^ 
9> 22375. 77 
^ 22417* 55 



9.22459. 33 
9. 2250 1 -06 
9-12542.79 

9.22584 49 
9. 21 '^a 6. 17 



9. 22667, 83 
9- S2709. 46 
9^22751^07 
9* 22792. 66 
tj. £2834^23 



9,22917,3 
9.22958.8 
7* 23000^ 29 
> 23041. 7^ 



J. 23083 » U) 

^33124.61 

I* 23 1 66. o J 
). 23207,38 
> 23248* 74 
). 2329O' 07 



HV«iiCJ-fl(Jf 



71. 02 

70*98 

70' 9S 
70* 92 

70.87 
70.83 
70. 80 

7'^'77 
70.71 

70. 68 
70.65 
70-62 

70*57 
70' S3 
70, 50 
70,45 
70.43 
70,38 

70«3S 
70* 30 
70-28 
70.23 
70.20 
70.17 

70. 12 

70* 08 

70. O 

70*00 
69, 98 

69. 93 
69. 91 

69. 87 
69. 82 
69.80 

^9' 73 
69. 68 
69. 63 
69. 62 
69.57 
69-55 
69. JO 
69.47 
69* 41 
69* 40 

69- 33 
69/28; 
69.25 

69*22 
69.17 
69. 13, 
69* 10 
69.07 

69.03 
69.00 
68.95 
68- 9 ^ 
68.88 



106. 

106* 

06. 

T06. 

106. 

io6. 
1 06. 
106. 
106- 
106* 
J 06. 
105, 
105. 
105. 
laj. 
105. 
105. 

'OS- 
OS. 
105, 
105. 
*05. 
105. 
105, 
io5. 

J05. 
105. 
105. 
(05. 
104. 

104- 

104. 
104. 
104. 
104. 
104. 
104. 
to4. 
104* 
«o4. 
104. 
104. 
104, 
ro4* 
104- 

r04. 
104. 

103. 
103. 

103. 

103. 
103, 
103. 

103. 
^03. 
J 03. 
103. 

103. 



D. i 00' 



123 Uegrccs.^r 8 Hours, 



60 
52 

47 
42 

37 
30 

-5 
20 

>S 

07 

9 

92 
80 

75 

65 

57 
,52 

45 
■4a 

'3S 
25 

17 
12 

to 

00 

97 

90 

S7 
80 

1 
7 

61 
6c 

52 

45 
4a 

3^ 
^s 

3? 
20 
ti 

10 
02 
97 
Q2 
S7 
82 

75 
70 

^5 

60 

55 

4^ 
4- 

3* 



9.65835*58 
9.65812.31 
9*65789.03 

Q. 65765. 74 
65742.45 



9 65619.14 
65695,83 
65672. 51 
65649. 18 
65625.85 



9* 65602* 50 
6557^.15 

9' 6555^79 
9*65532.42 
9.65509.04 



9.65485*6^ 
). 65462. 27 
9.65438-87 
9,65415.46 
9.65392.04 



[5. 



9. 65368. 61 
9.65345^16 
9.65321.74 
g. 65398^ 29 
9.65274*83 



9. 65151. 36 
9.65127. 8cj 
9, 65204. 41 
g. 65180. 92 
9- 6515 7- 4^ 

0.65133.91 

9. 651 10. 39 
9.65086.87 
9.65063.34 

Q. 65039, 80 

g. 65016. 25 
9. 64991. 69 
g. 64969» 13 
9 64945. Jf- 
9.64921.97 



9. 64898. 3Q 

9.64874*79 
g. 64851. tS 
9.64827.57 
g.^48o3._94 

9.64780 31 
9.64756*67 
9.64733-03 
g- 64709. 37 
g. 64685. J I 



6466a. 04 
64638* ^6 
64614. 67 

f>45f)0'9" 
64 567.26 

64543' 5 C 
. 64510,83 
9.64496. 10 

9 64472.36 
64448. 61 
9. 64424. 86 



38. 
3S. 
38. 

38. 

38. 
38. 

38. 
38, 
^8. 
38, 
3^- 
38. 

39' 

39- 

39* 
39. 

^9' 
39. 

39. 
39' 
39* 
39^ 
;9' 
39' 
39- 
39' 
39- 
39- 
39' 
39- 
30- 

39^ 
39- 
39, 

39' 
39- 

39- 
39- 
39. 

39^ 
39^ 
^9" 
39- 
39' 
39* 
39' 

19* 
39- 
^9- 
39- 
39' 

!9* 
39* 

39- 
39' 
19* 



Cov<?ned-iinF 



78' 
80 
8a 
82 

S5 
8s 
87 
88 
88 
92 

92 
93 
95 
97 
97 
9B 
00 
02 

03 
OS 

o; 

07 
08 
10 

12 

12 
13 
15 

J^, 

30 

ao 

32 

«3 
aj 

37 

*2 
28 

32 

33 
35 

35 

38 

40 

40 

41 

43 

45 

4 

48 

5© 

S» 

5* 

53 

55 

57 

58 

5 



O.I Oft' 



58. 
58. 
58. 
58. 
58. 
58. 

59.3 
58- 3» 



58. 
j8 



37 

37 
40 

4* 

4? 

45 

58-47 



So- 
58. 



58. 

58. 

58. 
58. 
58. 



5* 
55 

57 

57 
60 
62 

58.67 
58-67 



58. 

58- 

58. 

8. 



70 
7« 
75 
77 
80 
^o. So 

58- 81 

58.85 
58.87 
58.90 
58.90 
58,92 
58.97 

sS-95 
59.00 

59*02 

59.02 
59. 07 
59-07 



59. 20 
59.22 
59' ^5 
59-5 7 
59,27 

59- 30 
59.31 

^)'3 5 
i9-37 
5 9-37 



D. 10^ 



146 Degrees 



o. 26450. 39 
0.26446 65 
o. 26442* 90 
0,26439. '6 

0.26435.41 



o. 26431. 66 
0.26437.90 
0.26424. 15 
0*26420.39 
o. 26416. 63 



o. 2*^412*87 
o. 26409. 1 1 
o 26405,34 
o. 2640!. 58 
0.26397.81 



0.36394,04 

O. 26390. 2^> 

o. 26386. 49 
o, 2'i382- 7 1 

0.26378.93 



0.26375.15 
0.26371.37 

o. 26367. 58 
o. 26363- 80 
o, 26360, I 



O. 26356. 21 

0.26352.42 
o. 26348, 63 
o- 26344. 83 
0.26341. 03 



o. 26337. ^3 

o- ^6333. 43 

o. 26329. 62 
o. 26325. 8 J 
o. 26322. 00 



0.26318. 1 
0- 263 14. 3 

o- 26310. 57 
o. 26306. 7 5 
o^ 26302. 93 
o. 26199, ' 
o. 26295. ^^ 
o* 26291. 46 
o. 26287* 6^ 
o. 26283.80 



o, 26279, 97 
0*26276, 14 
0*56272.30 
o. a6a68. 47 
o. 26264, 63 



o. 2(32^^. 79 
o. 261 56. 94 
0.2% 53* to 
0.26249,25 
6,26245.40 



0.26241. 55 

0.2^^237*70 
c* 26233.84 

o. 26229.98 

0.26226. M 
0,26223.26 



c6 Degrees, or 3 Hours. 




or 9 tiours 



i6.v C T. XVI. 



Logarithmic Sines, Douhlc-sincs, &c. 



c 






12 
1 61 



[6. iQ 



24 



II 

a? 

2g 



1 7- 



40 

44 
4S 

19 5? 



3^ 

3* 
3^ 

24 

i 

3' 
37 



:^ 



40 

4* 
4» 
43 
44 

ji 

47 
48 
49 

?a 
S3 
^4 






3= 



9: 
z 6. 40^ 

44 1/ 
4B 
52 g 
9, 

y» 

9" 
9- 
,9- 
9^ 



sf> 



17* 



4 
8 

ih 



.20 

^4 

25 

3^ 
if I 



iB. 



o 
4 

12 
16 



lS-20 

^4 

28 



18.40 



48 



19 



4 
& 

12 

20, 

^4 

2S 

3^ 
3^ 



19. 



;o. 



4Dg 
44 9 
4P 
539, 



34 Deg rees , ur 2 H ours, 



Sine I pQUbJc-sing | Co^ec.int ]^T.jQ3^'| P. la- 1 C o^i ins [ Qoabte-cn-,ing J Secanl |aioo^'[D, fo^ 



747«;^'^7 
74774-89 

74793'^^ 
743 El. 3c 

748 ^Q>9^ 



74M-<*: 
748f>a.33 
74aa6.9£ 
74905. 62 

74^24-2^ 



7494^- B- 
7496 [.4!: 
;49iJD.07 
74998,6 



/:>- 



7S^3v7^> 
7S^S4*.54 
7^^72.8; 

7j f Q^> 9 ■ 
7;i2S* 42 
7^146. 9r 
;vt)S^38 
75183.85 
75302. 31 



7S"^'7> 
75239.19 
75257-61 
75276-02 
75294^4- 



75312. Sc 

7533^'*^ 
75349^ S4 
7i3'^7-9o 
75366.24 



75404.5 
75422* SS 

7544^-19 
7i459-49 
75477-77 



7549*^-04 
44J9<7S^i4-3^ 
75>3^-S^ 
75550-80 
7 5 569, oa 



09. 
9^ 



75587^44 
75605.44 

7S'^^.V64 
75641.83 

75659.99 



75678, 15 
75696.30 
757^*44 
7573*- 5^ 
75750.68 



124 iJegrecs, org Hou rs. 



iJULltili:->L4|-^tlK- 



[0. 04859. t6 
to. 04877- K9 

I Op 04896. 60 
[0*04915.30 

'0-Q4933'99 
10. 04952,66 
10. 04971,34 
[0. 04989. t^B 
10*0500^, ti2 
10.05027. 2; 



10.05045' ^7 
ro* 05064. 48 
10. 05083*07 
to. 05101. 6f) 
10, o^rao. 2? 



[Q. 0513S. 79 
[o.oj;357.34 
10.05175.87' 
E0.05r94.4- 

to. 0^2 [2. i}\ 



]0. 05231. 41 

10*05249.91 

ro* 05268. 3& 
10-05286, 85 
io,o5305- 31 



I0-O5323.75 
10.05342- 19 
10, 05360-61 
10.05379.0a 
ro, 05397. 4^ 



[O- 05415. 80 

10.05434. 18 
to- 05452. 54 
10.05470.89 

o.05489ra4 



10.05507. 57 
to.05525. 88 
JO. 05544- 19 
10-05562. 49 
0.0^580.77 



10. 05599. 04 
J 0-05617.31 
[O-05635. 56 
[0,05653. 79: 
10. c 5672. 02' 



[0,05690. 24 
TO. o^7oB* 44 
10-05726. 64 
0.05744,8^2 
10* 05762. 99 



75768.78 

75786.87 
75804.95 

75823.02 
75841,09 

75859- r; 



Sine 



10. 0578^. I 5 
10.05799.30 
10. 05817. 44 
10-05835* 56 
10.05853-68 



ro. 05871. 78 
10. 05889. 87 
[0.05907-95 
io o59a6. 02 
10. 05944-08 
[0.05962. [5 



DiiiiMc-^inE 



0.25143. 

o. i5425H 
o- 25206. 
o. 251(17- 
Q, 25169, 



o. 251 50. 
0.25131. 

0.2511J. 
o. 55094. 



i>. 100 



U.io 



46. 80 



0.25057. 
o. 2503JJ- 
o- 35019. 

0. 2 500 \ . 
O. 24ij82. 



o. 24964. 

0.24945. 
0.-4927. 

o. 249t.b\ 
o. 24890. 



0.24^71. 
o- 24853. 
o. 24834- 
o, 24816- 

0.24797. 



0.24779' 
o- 24760. 
o. 24742. 

0.24723. 

o.247C'S- 



0-24687. 
0- 3466S. 
o. 24650. 
o. 24632. 
0.246 [3. 



31. 20 

j3i^i84M7 

:. <^-'7|4t''75 
' -^1. 15146. 7^ 

O r ' .- 

^ I. 1340.7c 

^r. 10(46.65 
p. 08:46^ 62 
^»t.07 4fj.6o 
3J. 05^6.57 
][. 03 46. 55 

? I- 02 46. 52 
30-9^146.47 
30-98i'3.47 
50.9546-4- 
3^*93 46. 40 

^o- 9^146-37 
50.b^S46. ;i 
.0. H8;46. 32 
lO. 8546, 2- 
^0.85^6,27 
^u. 62 V>- £2 

3=-76;4f^. j: 

30*78;4^' 17 
^Q*77|46. 15 
3^- 73,4^>' fo 

30-7^46-10 
30-7046.05 
30.6846.02 
3^- 67 46. 00 
^0*63.45.95 

30-63+5.95 
30- 60 45. 90 
30,6045.90 

?o-S7l4v85 



09 
62 

'5 

^5 
81 

39 
58 



20 
82 
46 
ic 
76 



0.24595. 
0.24577. 
0.3455S. 
0.24540. 
o. 34522. 



0.24503. 
0.24485. 

o. 24467. 
o. 24449. 
o, 24430. 



43 
12 

S[ 

ii 
96 
69 

44 
20 



0- 24412, 

c 24394. 

0-24376. 
0,24358. 

o. 24340. 



o. 2432 [, 
o- 24303, 
0.24285. 
o. 24267. 
o- 24249 



O. 2433[. 

o. 24213- 

0.24195. 

o, 24i7r>. 
0.24158. 
0« 24 1 40- 



Co'.CLnMt 



^o-5S 
30.52 
30.52 
30.50 



45-82 

45-77 
45-77 
45-7519, 



30-45 

30-45 
30.42 

30.40 
30-37 
30-37 

30-33 
^0.30 

^0.28 
50.27 
30,25 
^o. 33 
p. 20 
p. 20 
30.17 
^o. 1 5 
^o. 13 

^O. 12 

^o- 10 

10.08 



> 100^' 



>o. 47 45- 70 
45- 67 
45.67 
45-62 

45- 60 
45-55 
45-55 
45^ SO 
45' 50 
45' 45 
45-4^ 
45.40 

45-37 
45-35 
45-30 
45-30 
45-^5 
45.22 
45^20 



45- 
45- "5 

45-'=^; 



D ID 



D^lLr^[e-illlc 



10. 21960. 42 (O 
10* 22951- 90 10 
[o.2[943'3: 
10. 21934. 83 
to. 21926, 39 JO 

to. 21917. 7^ 10. 

[O. 21909. 20 

10. 21900. 64^ 
[O. 21B92. 08 
10.21883. 5 



■9^7-9'' 
.9[;2c. 
. 9 1 7 [ I . 
.91703. 
.9^694. 



. 91685, { 
.91677,; 
. 91668. ( 
■ 91660. t 
. g 1 6 5 1 . ; 



91599- 
91590. 
91582. 

91573- 
91564. 



9'S5S^ 
9^547- 
9'53S- 
91529. 
9152I. 



89 
1% 
46 
74 

OE 



9i5[2. 

9^503 

91494- 

91486, 

91477. 



28 

54 
79 
04 

^9 



9 [468. 

91459- 
91450^ 
91443- 
9'433' 



9 [424. 
914T5, 
91407, 
91398. 
9^389- 



91380. 

9^371- 
91362- 

9^354- 

9^Uv 
91336. 



CtP^iup 



JO. 21874. 94 
10. 2iS6fc. 30 

IO.21S57. '78 
10. 21S49. [9 
10. 2lfi40. 60 



,08142, 
08151. 
08159.1 
08168, 
0S176. 



to. 2 [832.00 
[Q* 21833. 40 

10, 21814. 79J^o 
iO. 31S06. 17 
10 ,21797^55 
(o. 21788. 93 
10, 21780. 29 
10. 21771. 66 
10- 21763.02 
to. 31754.3; 



io,2t745,72 
10. 2:737.06 
to. 21728.39 
io. 21719. 73 
10. 217 1 [.05 



[o- 21702,37 
10. 21693. i&9 
JO, 21685. oq 
10. 21676, 30 
10- 21667. 60 



10,21658-89 
0.21650. 18 
to. 21641- 46 
10.21632. 74 
TO. 21624-01 



to. 21615. 28 
10. 21606. 54 
10.3(597.79 

[O. 21 589.04 
to- IT 580. 28 



10. 21 571. 53 

TO. 21562- 76 
10,2155'^. 98 

0.2 [54 5.; 
10, 2[ 536- 42 



10.21527. 64 
10.21518. 84 

10. 21510, 04 

10. 31 501. 24 

ro. 21492. 43 



to. 21483, 6 
JO. 21474.79 
JO. 21465. 96 
10-21457. 13 

10-21418- 2i. 

ro. 21439, 45 



niiLiblt;.-c:o^ii]t.- 



T4^ Degrees, or 9 Homs. 



.233J, 

.23!31. 
14. 2 5.2 [. 



.4.3021.45 
14.3021.45 

'4-3a;^i-47 
U-3*]^^*47 
14.3321.50 



14^^14. 4^2.. 63 :^LL^^ 



.08444. 
.08452- 
.08461. 
. 08470, 
. 0S478. 



.08487. 

r OB496, 
.08505. 
.08513. 
.08522. 



' 08531. 
.08540- 
.08549. 
.08557- 
. OB566. 



SB 



.08575, 
.08584- 
.08592. 

.08601. 
.08610. 



. 08619. 
. 0S628. 
.08637 
.08645 
.08654, 
.08663 



ScL.iHt 



43- =4! 
2.0 I 



43- 



43 



?;:?r s^u 



14,43 
14-45 
^43 
■47 



'21- 6; 

76 



,21 



-21.70 



14. 



42- 



■S5 



14, 
14 

14 

U-57 

14.58 

14.58 

14.58 
-^-,14.62 
48,4.^0 
=^4114,62 
'^' 14-63 

14.65 
-i'4-6i 

3^14.67 
" 14.67 

9^^4-65 
7^14-68 

" 14^ 7 
3914.7022.05 

1^7^ 1 

^[4-7* 



n.ioo' 



4015 
3644 

282s 

41-2421 



14-72 22.07 

14,7522- 12 



'D. IO' 



CtJsine I Utauhle-iiotmEJ Secuit JD,ioq '*|d, 10^ sTiv. | Do»hlc-sinc | Cosecant |U.ioo^1d. lo* 

^^^^ l/T3egrt:e57or 3 Houfs. 



41. 



40*2.4 



m i 



1 66 C. T. XVI. 



Logarithmic Sines^ Doublc-sincs, &g. 



35 Dtgrircs/or i Hour&p 



C 



T 



30* 



aine I D^>u^Uc^sit^g | Co^gc^tit JD [oq^^)I>, lo' | ^Ctismc |Datjblc*cofctfie | Secant )D,ioq^^] P,io^ 



125 Degrees/ or" 8 HoursV 



Cosine [DfJuble^covHien 



btCJitt 



9.75877,17 
8^.75895,191 



j6 



ao. so 



20. 4^ 

44 

+8 

5^ 



2I< 



30 

33 
17 

I' 



9.75949-20 
9*759*17,16 

9. 75985*15 
g. 76003. 1 1 
9. 76021-06 



9^76038. 99 
9, 76056.91 
9.76074.83 
9.76092-74 



q6 9' 76110.63 



4 
8 

12 
16 



9. 76128- 5t 
9. 76146. 3B 
9- 76164-24 
9, 76182-08 
76199.92 



2t. 20 



9,^0217.75 
5^49.76235,56 

9* 7^2 53' 37 
9. 7627 1. 16 

9. 76288.94 



28 

3- 
36 



21^40 
44 

^6 



22« 



9.76595.40 
419-76413-11 

9- 76430-80 
9-76448.49 
9. 76466- i6 



8 

12 

16 



24 
38 



3^ 
76 



22, 4'. 

4A 
48 

56 



^3- 



c 

4 
8 



13.2c 
24 

3- 
36 



-3-4' 
4-' 
4^ 

14. t 



0-05962. 13 
0.05980. 17 
0-0599S. 19 
o. oboi6. 21 
o- 06034- 2 1 



9.76306-71 
9.76324,47 

9. 76342- £2 
9,7^-13^9-96 
9.76377.69 



22,20 9-7M3-82 

9.76501,47 
9. 76519, 11 

9' 7^53^- 74 

9'7^4- 36 



9.7657J.97 
9.76589-57 
9. 76607- 1 5 
9. 7O624.73 

9, 76642. Zq 



9- 76659.85 
9,76677.39 
9.76694.92 
9.76712-44 

9- 76729.96 

9.76747.46 

9. 76764. 94 
9.76782.41 
9.76799,89 
9^76817.3^ 



9, 76H34. 
f. 76852.2;; 
,.76869.6/ 
h 76887-07 
J. 76904. 4K 
^ 76931. 8; 



^lllu 



0,06052. 20 
06070- I* 
o^ 06088. 1 5 
0. o6lq6* 11 
o. 06124.06 



o- 06 1 4 1 - 99 
0.061 59- 92 

0.06177.83 
0.06195,73 
o. 06213. 63 



0.06231, 51 
o. 06249. 3^ 
0^06267. 24 
o. 06285^ 08 
o. 06302* 92 



o. 06320. 75 
o. 06338, 56 
0-06356, 37 
0.06374, 16 

Q. 06391.94 



o. 06409. 7? 

0.06417.47 

o. 06445. ^- 
o. 06461. 96 

O. 06480. bq 



0.06498-40 
0.06516. 1 1 
0.06533.80 
o. 06551. 49 
0-06569- 16 



o. 065S6, 82 
0.06604.47 
o. 06622- 1 ( 
0,06639- 74 
o. 06657- 36 

o, 06674- 97 
o, 0669s. 57 
o. 06710. I 
0.06727. 75 
0-0674;. aq 



o. 0676;. 85 
o. 06780. 3.; 
0.06797-92 
o. 0681 V 44 

0- D6S3S- 95 



Q. CJ6S5O- 45 

o»o6S67. 94 
o. 06885.42 
6.06903. Lj 
o. o6i./ao. \ -^ 
0-06937-;., 
o. 0695^* 1 1 
0.06972. (it 
o. 06990. z- 
o- 07007. 4; 
o. 07014. S; 



0.24140. 87 
o. 24122. 83 
0.24104. 8j 
o- 24086- 79 
o. 24068. 79 



U.I Co' 



1>. 10 



30,07 45. 10 
30.0345*05 
30.0345-05 
30, Ou 45- 00 



o. 24050. 8-3 
0. 24032. 82 
0.24014^85 
o, 23996. 89 
o- 2397H-94 



0-23961. 01 
0-23943.08 

0.23915. 
o, 23907. 26 
o. 13S89. 37 



0.23871.49 
0-23853.62 

Q. 23835- 76 
0.23817.92 

o, 23S00. 08 



o. 237S2. 15 
0- 23764, 44 

0.23746.63 
0.23728. 84 

o. 2371 1. c6 



19' 9S 

*9- 97 

29.95 
29. 93 
29. 02 
39,88 

29.88 

29 85 
29. 85 
19. 82 
29. So 

29.78 
29.77 

*9' 73 

^9- 73 
29-72 

29, 68 
=9. 6S 
29. 65 
29. 63 
29. 62 
29. 60 
19. 

=9'S; 



0,23693.29 

0'^J^75'53 
o-236^7-78 . 

o. 23640. o4r^;^^ 

O. 2^622. ^li*"^ ^^ 

— _J™ — --.^i)- 52 
o. 23604, 60 
0.23586.89 

O. 23^69. 20 
0.23551.51 

o- 21^33. 84 



19.51 
29. 48 

29^8 



44' 97 

+4-95 

44-92 

44-90 
44-87 
44-82 

44.82 

44-77 
44-77 
44' 7^ 
44-70 

44-<^7 
44'<^S 
44, 60 
44. 60 
44-57 
44' 5^ 
J.4' ^^ 
44-47 
44-4; 
44-43 
44,40 
44-37 
4-1-3S 
44' 3^ 
+4—7 
44-27 
44.22 
44-22 



9-9 
9-9 
9 9 
9-9 
9.9 



^V- 43144- 17 



o- 23U6- li; 
0.23498. 5? 

O- 33480- hx) 

o. 23463. 26 

0.23445.64 

o. 2342S. 03 
0.23410.4; 
0,23392-85 

0-13375^^7 
o- M3i57-7 1 



^-9-43 
=9- -12 
29- 40 
29, 38 
19. ^7 



0.23^40. 15 
o. 23 ;22. 61 
o. 23305. cS; 



44- 
44, 12 
44- 10 
44-07 
44-05 



19.3544-0^ 



29-3=! 
29.30 
29.30 

2l]. 27 
29.27 

29.23 



44.00 

43-95 
43' 93 

43-90 
43- 90 

43' ^1 



19. Z2 43. 82 



o. 1:1287. li\~ ' 
o. 13170.04 



2.,. 20 



1:9.2:. 



0.23252. 54 
O. 23235. OL' 

0.23117, 5^ 
0^ 23200- 1 I 
0, 2^^182. 6^ 



Doal)]£-jitic 



^-^3U7-77 

0-13^3^-34 

o. 231 12. 9^ 

?o. 23095. 52 

LO. 23Q7I [ ^ 



Cosct^int 



29.17 

19- t 
29- 13 

MJ. 12 
19. iQ 

29. ob 

29.0-' 
29.05 
29. 02 
IV- 02 
28. 9B 



43- ^c 

43- B^ 

43-7; 

43- 70 

43- 7^ 

43-<^7 

43- ^ 
43.62 

43- 57 
43- ^7 
43- 5^- 
43-5- 



9-9 
9.9 

9-9 
9,9 
9.9 



9-9 
9-9 
9-9 
9-9 
90 



9,9 
9-9 
9-9 
9-9 
9.^1 



9.9 

9-9 
9.9 
9-9 
9-9 



9.9 

9-9 

9-9 

9.9 
9-9 



9.9 
9-9 
9.9 
9-9 
9-9 



9-9 
9,9 

9.9 



33^-45 
327.60 

318.7; 
309. 89 

301-02 



292. 1 
2B3.2S 

274- 40 
26;- 51 
256. 61 



238. Si 
129. 91 
220. 99 
212.07 



203. 

185. 28 
176,14 
1^7.39 



156-44 
I 49. 48 
140- 51 

122- 



[[3.59 
104-61 

095, 61 
086.6 

077- 6r 



o'j8. 60 

^59-S9 
C50- 57 
041. 55 
032. 5 1 



023.48 
014,441 
. . 005.39 
g. 901^6. 34 
9. Q0.JK7. 28 



9. 909 7 S* 21 
9.909'MJ. 
9. 90960. 07 
9. 90950- gg 
9.9094:^9^ 



9. 90932. 81 
9. 90<;23. 71 
^. 90914. Tm 
9.90905. 50 
9.9<58Ljh. 39 

9-90^87,27 
9.9^.878, 14I 
9.90^69. or 
g. 90859. 88 
9.90850.73 

.J. 90841, 51, 
.,.90832.47 
9.9:^833.27 
l;. 90^' r 4. 1 r 
9.90804.94 



^—l\ ^J- 9079^76 



DoubLe-^iiid 



0-^1439-45 
o. 21430. 60 
0.21421.75 
0-21412.89 
o. 21404.02 



0.21395-15 

0-21386.28! 
0,21377.40 

o. 2[36U. 5 
o, 2 1359. 62 



0-2 [350. 72 
O. 21341. b2 

0.2(332, 91 

o-«J323.99 

O, 21 :^I ^. 07 



o. 21306. I 5 

O, 2t297- 21 
O. 2r28S-2S 

0. 1 1279. 34 

O- 21270- -^g 



o, 21261, 44 
o. 21252. 48 
o, 11243, 5 1 

0.21234. 54 

o. 21225. 5 



o. 21216. 59 
o, 21207, ^o 
o- 21 198. 61 
o- 2 1 1 89. 6 1 
O' 2[ tSo. 61 



o, 2 n 7 t , 60 
o.. 21 162. 59 
0.21153.57 
0,21144-54 



o. 2r 126, 48 
0.31 [ 17.44 

O. 2 II 08. 39 

o. 21099. 34 
o, 21090. 28 



O. 2 [ 08 1.2; 

o, 21072. 14 
o, 21063, 1 
o- 21053-99 
o. 21044. 90 



o- 21035, 81 
0. 1 1026. 7 J 
o. 21017, 61 
o. 21008. 5Q 

0-20999.39 



o. 10990. 27 
o- 20981. 14 
o. 20972. or 
o. 20962. BS 
0.20953. 73 



0.20944.59 
0-20935.41 



H4 Degrees^ or 9 riours^ 



o- 20926. 27 
0,20917- 1 1 
o. 20907-94 
o. 20898. 76 



Co^ecini 



o. 0S663. 55 

0.08672, 4b 
0.08681.25 

o, 08690. 1 1 
O. 08698- 98 



0-08707-85 

o. 08716- 72 
o. 0S725-60 

0.08734.49 

Q- 08 743- 38 

0,08752.28 

o.o876t. 18 
0.08770.09 
o. 0S779. 01 
0.06787.93 



0.08796. 8| 
0.08805.78 
0.08814,72 
0.08823- 66 
0-08S32. 61 

0708841.56 
o- 08850- 52 
0.08859. 49 
0.0S868.4 
0.08877- 4 ^ 



o. o8Sfc'6. 41 
o. o88iy5- 40 

O. 08t;O4, 39 

0-08913-39 
o, 08922. 39 



0,0893?, 40 
0,08940.41 
0,08949.43 
0.0895S.45 
o. 08967- 4g 



0.0JJ976. 53 
0.08985. 56 
o, 0S904, 'u 
o. 07003. 66 
0.09012. 72 



00'' U 10" 



o. 09021. 7 
o. o<;03o. S; 
e. 09:^3 9- 93 
o, C9049. or 
o- 09^58. 10 

o. 09 67- 1:J 
Oi 09076- 2tjj 

o. 09085. 39 
0.Q9094. '50 
o. 09103.61 



o, cgi T2. 73 
0.09121.86 
o. 09130. 99 
0.09140. 12 
0.09149. 27 



o 091 58. 41 
0-0^167. 57 
0-^9176- 7^ 
o. 09185. 89 
0,09195.06 
0-09204. 24 



Secant 



.7523- 



.7821- 17 

.7821. 17 

So 22. 20 

82 22, 33 

. B123. 32 
.6322.35 

. 8313,35 
-8V22.^7 

8722-30 

8733,30 



38 5^ 
J9ii4 5! 



39" 



,0023 

-02 23- 52 

02 22. 53 

.0322,55 

•03a2-C5 

1.60 



.08 



.27 



D It 



•95 



I). ICk 



tJoMhti I nouhlc-ctiMiie [ Spcam |d.ioq^( P. iQ- ] Sif.e | Poubb-^ne | Cosecant ID.kx/'jP. lo^ 



54 Degrees^ or 3 Hours- 



40. 



39- 



38-44i!> 



12, 



4 21 



37-44!! 



37- 4!^ 



36- 



36. 



xvr. 



togantnmi^^^-sines^ov^cPSneS^St 



^ 



C T 



20* 



llu^cneU'iinc 



4 

$ 
12 

lb 



36 



^o. 40 

44 

4S 

5% 



4 
8 

11 



35 Dcgreei, or 2 Hours, 



0.55731.36 

9« 1581 1*45 

9,35851.47 
9-a5gi?U47 



25931*44 
^5971. 40 

46051.25 
^6091. 14 



4613 I. Q2 

36250* p 
26IQO- 32 






26369,6; 
16409^ 5B 

26449. 29 

' -.99 

.bb 

26^^.;>^ 32 

;? 

16 



O. too' 



44 f 
16 



. o 

4 

8 

12 

t6 



3 



. 3^71'S, y4 
. 2*J766. 20 

■2^>^4vU 



i6.)24>3T 
26963.77 
3 7^3» 2 ! 
27042.62 
27082. 02 



27121. 40 
27160.7; 
272DO. 09 

27239- 4 > 
27178.71 




.27317.99 

'a7!9^'49 
'^7435' 7 1 
v27 474'9^ 

. 27514. Oi^ 

■»75;3-a 
-27592.39 
-27631* 5 

.27670.63 



- 27709. 70 
* 27748. 7^ 

-17 §65. 841 



.27904.83 

.2794 V 80 

.274J82. 74 

28021.67 



Su*c*^*,J=aint'ln. 10&''' 



66. 77 
66, 72 
66* 70 
66.67 
66.6 

66. 60 

66.55 

66. s , 

66.48 
66.47 

66. 42 
66* 40 

66.3 
66,3^ 

66. 2S 

66.27 
66 22 
66. 18 
66,17 
66. tt 

66. 10 
66.0 
66. 03 
65.98 

65.85 
65,83 

t*5^ 78 
^S* 77 
^S-7 

65.6 

65,67 

65.63 

65- S8 

^'S' S7 

^y 53 
65.50 

65.47 

65.4 
65-43 

^5-57 

65.30 

65,2 
65, 23 
65. 20 
65. t8 
65,15 

65* 10 
65,08 
65,03 
65.02 
64.98 

64, 90 

64. m 
64.3; 
64* 82 



D. 10* 



IOC. 15 

too- 07 
too. 05 

[OOtOO 

99.92 
99,90 

99- Ss 
99i 80 
99*72 
99. 70 
99. 6i 
99.60 
99- 53 
99, 50 
99*4 
99.40 

99-3^ 
99.27 

99,25 

99**7 

•:t9*l5 
99.07 

99'*^S 
98,97 

9^ ^^; 
98. 85 

9^-77 
9S.75 

98.67 
98.65 
98.60 
98.51 
98. 5Q 
98.45 

9S^.^7 

98-35 
98. -^o 
98.^5 
98. 2 V 

98.15 
98. to 

98.05 

98.00 
97^ 9> 
97.90 

97-85 
97.80 

97* 7r 
97,70 

97-65 
97' ^^ 

97»55 
97- S^ 
97M7 

97' 42 

97*35 
97,32 

97* »7 
97, 22 



D. 10 



125 Degrees, or 8 Hours. 



SavcrsciUtia<? D loa 



9 « 62984* 
9.61959, 
9.62935. 
9. 6291 J. 
9. 62886, 



9. 62862^ 
9,62838. 
9.62814. 
9.62789. 
9.62765. 



9.62741. 
9. 62716. 
9. 62692. 
9. 62667. 



9, 61619. 
9, 62594. 
9.62570- 
9^^2545, 
9. 62 52 I . 

9 
9 
9 



47 



634Q7, 
62472, 
6214^. 

h 02423. 

J^V2^f;Q, 



03 
SB 

1^ 



40. 67 
40, 70 
40. 70 
40. 70 
40,73 



>'^*j;4- 
9.62350. 
9. 62325, 

9. 6230 u 

9.62376* 



9- 62252. 
9. 62227, 
9. 61203. 
9.63178. 

9.621 ^4. 



9,62129, 
9-62104. 
9-62080* 
9.62055. 
9. 62031, 



9. 62006. 
9. 61981- 
9,61957. 
9*61932. 
9.6190 7. 

9.61883; 
9.61858. 
9,61833. 
9. 61809. 
9.61784. 



9.61759, 
9.61735. 
9*61710, 
9-61685. 
61660. 



9 



9- 61636. 
9. 6i6m. 
9.61586, 
9. 61 561, 
9' 61 537* 
9, 61 512. 



40.75 
40,75 
40.77 
40. 80 
l40. 80 
40. 82 
40. 82 
40.85 
40.87 

40. 8761.30 
40.8861*32 
40.9061*35 



CQVCf scU-:.int 



40*4 
40.4 

40. 48 
40.50 
40*5 

40*52 

40* $; 
40,55 
40.57 

40, 5B 
40. 60; 

43. 62; 
40- 62 
40.65 

40^ 6 5 



D. 10^ 



40. 93 

40. 9^ 
40.95 

40.97 

40,98 
40.98 

4 1 . 00 
41*03 

4r.03 

4t*o 

41 

41- 

41, 

41 

4'- 



41.1^ 

41.15 



4t. 
4t, 



1 8 
4 1 . 20 

41*22 
41.22 
41.25 

41.2^ 
41.28 
41.28 
41-5^ 
41*3^ 



D-ioo- 



60.67 
60.70 

^o* 72 

60.75 
60.77 

60.77 
60.82 
60.82 
60.85 
60,87 

60. 90 

60.92 

to, 92 
60*9; 
60.97 

6r*oo 
6t.oq 
61.05 
61,05 

6t. [o 

6t. 12 

61. 12 



"iicaverseiJ-^in l>-ioV D. 10* Vci >#,d-sitic \D,io^"\0. to' 



6t, J15 
61. 20 
6E' 20 
61. 22 

6f.22 
61.27 
61.30 



61.40 

61.37 

45 
61.45 
61.47 

61.47 

6t, 50 
61-55 
61.55 

61.57 
6 1 . 60 
6ii6c 
61.65 

61,65 



M 6 1 * 70 



6i. 
61. 72 
61-75 

61.77 
61-80 
61.81 
61.82 
61*87 
61.87 
6t. 92 
61. 92 
61.95 
61.97 



10*25986. 
10.25982. 

10.25978. 
10.25974. 
10.25970- 



10.2 5966* 
10.^5962* 
10. 25958. 
10-25954. 
fo- 25950. 



to. 25946. 

10.25942- 
10*25938. 
to- 25934. 
10*25930. 



D. II?* 



10.25926. 

JO, 25922. 
ro. 25918, 
to. 25914, 
to. 25910. 



10-25906. 
to. 25Q02. 

IQ. 25B98, 
10,25894. 

10. 25S90. 



10.25886, 
10*25882. 
10. 25878, 
10. 25S74* 
10.25870. 



f 0.25866. 

10. 25S62. , 

10,25858.. 

10, 25654. 

10,25850.; 



10. 2 58 46.1 

to. 25841. 

10. 25838. 

10* 25834. 1 
10. 25S30. 1 



10, 25825, 

10. 25S2I. 

10, 25817, 

I Oi 2 58 1 3. 

10, 25B09. 



10,25805- 
10.25801. 
10-55797* 
10.25793. 
10.2^789, 



tO.25785. 
10.25781. 
10.25777. 
10,25772. 
10. 25768* 



10.257^.4, 
10.25760- 
10. 25756- 

10- 25752. 
10.25748, 
m. 2 5744. 



26 



VGiscU^t* I 



10* 19686.78 

10. 19695.36 

10. 19701.93 

10. 19708. 50 
lo* 19715. 07 



to* 19721. 64 
10, 19728*20 

*<^' J9734-7«^ 
10, 19741. 32, 
10* 19747.88 



to. (97 54' 43 
10. 19760*98 
to* 19767- 53 
io, 19774' 08 
JO. 19780.63 



lOi 19787. 17 

<o«i9793»7« 
10. 19800. 2 j^ 
to. 19806. 7& 
10. 19813. 31 

10. 19819, 85 
10. 19826.37 
10. 19832.90 
10. 19839.42 
10. 19845.95 



10. 19852. 47 
10. 1985S.98 
JO. 19865. 50 
10* 19872.01 
iQ. 19878. 51 



to* 19885, 03 
10. t989t. 53 
10- 19898. 03 
10, 19904. 54 
10. 19911*0^ 



10,19917.53 
10. 19924.02 
to. 19930.51 
10. 19937.00 
10* 1994 V 49 

10. 19949. 9^ 
to* 19956.46 
10. 19962.94 
10. 19969. 41 
»Q;/9975'8g 
10, 1^982- "^6 
10. 19088.83 

JO. J 999 V 3^^ 
10. 20001. 77 
to* 20008. 2^ 



to* 200 14. 69 
10. 20021. 15 
to, 20027. ^' 
10. 20034. 06 
to, 10040, 51 

to, 20046.96 
(0,20055.4 
10. 20059. 86! 

to. 200f-6, "^O 

10* 20072. 74 
10.20079* 1 8 



O^tvi'' D. 10' Sttciivr oJ-aiti, 



10* 
10,95 

10.95 

to. 9 
10*95 
10-93 
10.93 
to. 93 
to* 93 
to* 92 

to 92 
to. 92 
X0.93 
10*92 

10- 90 

to- 90 
to, 90 
10.88 
to 
10* 90 

10,87 

to. 88 
10.87 

to. 88 
10.87 

10.85 
10,87 
to. 85 

10.85 
10. 85 

10- 83 
10. 83 

0*85 
10.82 
to. 83 
to. 82 

10. 82 

10. 8z 
to. 82 

to* 82 

10. 80 
io.Bo 
10. 78 
lO, 80 

10.78 

to. 78 
10. 78 
10. 7b 
to. 77 

10*77 

0'77 
10*77 
10*75 

10.75 
10.75 

10,75 
10,75 
10.7^ 
io*73 

in, 73 



3' 1 00' 



C*>ve:rtCil.t.iiie^ P. iWJ t>. 10* f Vcfftf<A**i 



1 44 Degrect, 



or 9 Hours, 



'16* 4^ 
16.42 
16.42 
16.43 
16.42 
16.40 
16,40 
1 6* 40 
16,40 
16-37 

16.37 

^6-37 
16.37 
16.35 

16.35 
16.35 

16*32 
16.32 
16,35 

16,30 
16,32 

16,30 
16.31 
1 6* 30 

«6. 27 
16.30 
16. 27 
16.27 
16*27 
16.25 
f6. 25 
16*27 

t6*22 

6. 25 
16. 22 
r6. 21 
16. 22 
;6. 23 
16* 22 

6.20 
t6* 20 
t6. 1 7 

6.20 
i6. 17 

6, 17 

16. 17 

t6. 17 

16. n; 

16. 15 
16, T5 
16* T 5 
t6. IS 
16. 12 
16-12 
t6- 1 
j6. T 
t6. ic 
t6. ic 
16, ic 



40. 



39^ 



39 



40 

3- 
28 
24 



38. 
38. 



37' 



3, 1 <^' 



Micc>v^rsri!'!.in iD locj^' 



54 Degrees, or 3 Hours. 



D. ic^ I Sri^ "' Sfil-iinp I jy.tQ^^l n, 1 o* 



38. 



3^' 



40 

37 
36 

3S 
■34 

33 
31 

'li 
30 

49 
28 

^7 
26 



37 



40 
36 

3^ 
28 

20 
16 

12 

8 
4 



0. 



,6 



2g 

16 

12 

8 

4 




c 



1 68 C T.XVI. 



Logarithmic Sines, Doublc-sincs, &c. 



Sine 1 DonHlc^fine | Cosecant |D.ioo^| D. ^Q | 



i 



Degrees, or 2 HoursT 



14- 



S»4^ 



as^ 



[9 



as- 



58 



3t> 



* 76921* 87 
.76939,^5 
. 76956-62 

. 761J73-9H 
■7 6991; 34 
, 77008.6b 
.770*6.01 
.7704^32 
. 77060. 63 

.7709;^ sa 

■7711^ 49 
.77129.76 

.77147.02; 

, 77164,26 



. 77i8r. 50 
.77198.72 
,77215-93 



369 



. 772B4. 68 
.77301-85 
-77319.00 
.77^36^4 



^7- 



$7. 



27. 



28. 



7735^' =^7 
.773-0.39 

-77AS7^49 
- 77404^ 59 
.77^n.6e 



^ 7743^- 76 
-77455-83' 

.77471-88 

'774H9-93 
^77506,97 



^775^3-99 
.77541,01 
.77558.01 
.77575.01 
7759^99] 



.77608.97 

,77625,93 

.77642.89 

.77659,83 

77676. 76 



.77693.69 

■ 777LO-60 

■ 7771;- 50 
^7774+^39 

. 77761. 2& 



.77778.15 

■ 77795- '^J 
.778ri,86 
. 77828. 70 

.77862.35 
.77879. 16 
.77895.96 
.77912.75 

■ 77929* S3 
. 77046- ^o 



Dukihlc-cufiiie 



0.07024.87 
0.07042, 25 
o. 07059. 6i 
0.07076,9s 
0,07094.34 



o. 071 1 1. 6b 

0-07 129- oc 
0.07146.32 
0.07163.63 
o. 07 1 80. 93 



Oi 07198. 22' 
0-072(5.49 
0,07x32. 76 
o. 07250. 02 
a, 07167. 26' 



0,07284. 50 
o- 07301. 72 
0.0731S. 9j 
0.07336- 14 
0-073^3^ 



0.07370.51 
0,07387^ 68 
0.07404.84 
o. 07422. 00 
0.07439.14 



0,074^6.27 

0-07473-39 
0.07490.49 
0.07507.59 
o, 07524. 68 



0.07541.76 
0-07558. 8' 
0.07575.88 
0.07592.93 
0-07609. 97 



o. 07626- 99 
0.07644. or 
0.07661. 01 
0.07678.0 
0.07694.99 



o. 0771 r. 9 
o. 07728. 93 
0.07745*89 
0.07761.83 
0.07779.76 



0.07796. 69 
o. 07813.60 
o. 0783OP 50 

0^07847.39 
0.07864,27 



o.o788[. 15 
o. 0789S. 01 
0.07914. 86 
0.07931,70 

0.0794M3 



0,07965.35 
o. 07982. i6 
o, 07998. 9^^ 
o. 08015* 75 
o, 08032. 53 
o. 08049. 3° 



SecAcK 



1 26 l> g r€cs, or 

fD-ioo' 



ii Hours, 



Double -coii lie j 



Secant tD,ioo"' D ?o' 



0,23078, 
O. 23060 
O, 230431 
O. S3026, 
O. 2^008. 



o. 22991, 
o. 3-2973 

0.22956, 
o, 22939 
0. 22922 



o. 22904. 
0.^2887. 

o. 22870. 
o. 22852, 
O. 22B35, 



o. 22818 
O. 2280 1 ' 
0,22784. 
0.22766. 
o- 22749, 



^a8.90 
3-a8.8B 

37a8.8^ 
J^J ftS. 8i 

78.8.78 
»'»8.78 

9'^»8.7 
ii»8.7 



S£?5 



o. 22732. 
o. 2271 5, 
o, 22698. 
o. 22681, 

D. 22663, 

o. 22646 
o. 22629 
o. S-2612. 
o. 11595 
o. 22578 



4^.8. 



3S8.62 
'5,8.58 



o, 22561. 
0.12544. 
0.22517 

0.22510 
o. 11493 
0.22476- 
0.22458 
o. 22441, 
o. 12424, 
o. 22408. 



57 
^3. 55 

^'28.50 
5^28.50 
+ ^28.48 



24 



12 

07 
03 
01 



o. 22391. 
o. 22374- 
o. 22357, 
o. 11340- 
o. 21323. 



Op 22306 

o. 212891 
o. 22272. 

0-22255 

o. 22238. 



3=2 

4e 



5.6; 



21 

85 
99 

14 

O. 11 [71, 30 

0.21154.J7 



0. 21211 

o- 22204. 

0.21188, 



o, 22137, 

O. 21E20 

o^ 12104. 
o. 21087* 

0,12070. 
0^053. 



84 

04 

=5 



Donhif-sinr | CMCCiUit^ 



68143 
6S 






1S.45 

28,41 
18.42 
18,40 
28,37 

99 a8. 
99*8. 

£-'48. 

°-^i8. 
°7*8, 
"*8, 



i8. 

2&. 



a8. 
a8. 



*7 

•7 

.*3 

U22 

1.22 

Li8 

17 
18.15 

IS 
II 

i8. 10' 

28. 07 
28-05 
28. 03 
28. 02 
18. 00 
27.98 

^-n-97 
o^?'95 



D.ioo' 



O. to- 



43-45 
43<42 
43.40 
43-40 
43-35 

43-3* 

43- *7 
43* =7 
43' » 5 
43- *a 

43-17 
43-17 
43' VS 
43-10 
43-10 



43-05 

. 02 

43- 01 

42.97 

4a- 95 

42-91 
42.91 
42-87 
42.85 
42,82 
42, 80 

41-77 
42.77 
41.72 
41.70 
41,67 
42. 62 
42. 62 
42. 6q 
4^-55 
42,55 

41-50 
41.45 

42-45 

41-40 

41.40 

4^-35 
41,31 

41,31 

42.17 

41-15 
42. 22 
41. 22 
41.17 

42-15 

12 
41, 10 
42-07 
41.05 

42.01 
00 
41,97 

4''95 
41.91 



3342 
33 
3*^ 
30 



0842, 



0041, 



D. io» 



Si 11'^ 



90786. 5? 

90777. 4C 
90768,10 
907;9.oj 



90749, 80 
90740- 59 
90731,38 

90711. 16 

90711-93 



9Q703. 70 
90694, 46 
906S5-21 
90675,97 
90666- 7 



90657.45 
90648- 19 
90638. 91 
90629. 64 
90620. 3^1 



9061 1.C7 
90601, 77 
90592.47 
905^3.17 
90573.86 



90564. 54 
90555.22 
90545,89 
90536. 56 
93527.22 



90517.87 
90508. 52 
90499. 16 
90489- So 
90480. 43 



9047 1 . 06 
9046 1 * 68 
904^2. 30 
90441.91 

90433- 5^ 



90424, II 
90414.70 
90405,19 

90395-67 
90386,44 



90377-01 
90367. 57 

90353 '3 
90348- 68 

90339-^3 



90329, 77 
90310-31 
90310. 84 
90301. 36 
9029T.88 



90282. 39 
90172, 189 
90263.39 
90253-89 
90244. 



90234- 86 



143 l>grees, or 



Coaine 

9 Hours, 



Doubl«-iincr 



o. 20898 
o. 20889 

0,20880 
0.10871, 

o. 20862 



o. 20851 
o. 10S43 
o. 10834H 
o. 20S15 
o. 20815, 

0.20806 

o. 20797, 

0,20788 
O. IO77S, 

o. 20769 



o. 10760 
o. 2G751: 

0.10741 

o, 20732 
o- 10713 
o. 10714 
o. 10704. 
o. 20695 
o. 10686 
o, 20676 



o, 2066;, 
0, 10658 
o. 10648, 
o. 20639 
o. 20610 



o- 10620 
0, 2061 1 

0.10602, 

o, 20591 
0-20583, 



0,20574 
0-20564 

0.20555 

o. 2054c 
o. 10536 



0.10527 
0,10517 

O. 2O|08 

o. 10498 
o- 10489 



o. 10480 
o. 20470 
0.10461 
0.10451, 
o. 10441 



10432, 
20423 
10413 
10404 

203S5 

20375 

20366 
20356 

ao347 
20337 



5? 

40 
10 
01 

6o| 
5 

16 
93 
70 
46 
ii| 
97 
7t 



77 
88 



DouHl^-co5in^^ 



CiT^cant 



o. 09204. 
o. 09213^ 
o. 09211. 
0.09231- 
o. 09240. 



34 
43 

6a 
80 
99 



Q- 09150, 
0.09159, 

o- 09268. 

0.09277, 

o. o92r87, 



o. 09196. 

o, 09305. 
0-09314. 
0.09324, 
0.091133. 



30 
54 

7^ 

03 
29 



o. 09342, 
0.09351, 
o. 09361. 

0.09370- 
0.09379. 



I? 

oS 

3^ 
64 



0.093BS, 
o. o93^f8. 
0.09407. 
0-09416, 
0-09416- 

0^9435' 
o. 09444- 
0.09454, 
0.09463. 
o- 09472, 



93 

2 

46' 
78 
1 1 

44 

78 



0.09482. 
0.09491. 
0.09500. 
0.09510. 
0-09519. 



o. 09518, 
o. 09538. 
0.09547, 
0,09557, 

0-^09566, 



0,09575. 

0,09585. 

0.09594, 

o- 09604, 
0.09613, 



0.09611. 
o, 09631, 
o. 0964 1 , 
0,09651. 
009660. 



0.09670. 

o- 09679- 
o. 096S9. 
o. 09698. 
o. 09708. 



0,09717. 
0,09717. 
0.09736, 
0-09746, 

0-097; 5. 

0.09765- 



Src^iiu 



D-i^'' D, so' 



■ %o 13, 
. 30 21- 

■33*3- 



5.3523.02 
5.35I23.02 
37p3-o5 



38 23.07 3i:£52^ 



4*^3 



■4323 



5^75 

5-77 



13, 2 5 
23,27 

*3-30 

^3-30 

*3-32 
23-35 
^3-37 
23-37 

23-40 
23.42 

23.41 

23-45 
13^45 
23-47 
23,50 
23. 50 



013. 



80 23- 



23-75 

23- 75 

23- 77 
13.80 



O.too ' IP- /jt s f 



Cf^^me ) DouMe^cu^jnt: I SccAiU 



53 Degrees, or 



Sinp 



3 Hours. 



DouMe-sme j Coscc:int P-iao^^) D,i«' 



S-44S<^ ^ 



^5* 



3i' 



U- 



1233 



34- 



34- 



^1. 



T C 



7^130- 3 

.78163*39 
.78180.02 



10.080+9. 30 

[0» 08066* ob 
10.08082.81 
10.08099. 55 
ro- 08 r 16. 58 



10,08133-00 
10. 08149* 7' 
10*08166*41 
10 08183* ^^ 
10* 08 1^9^77 




Logarithmic Sines, Doubk^sines, &c, 

37 P" 




Trees, or a Hours 



Cosecant iD.ioo 



lay Degrees/ or 8 Hours. 



7B196. 64 
78a (3.94 
78319. 84 

78*46- 43 
78263.01 



10*08216. 44 
10. 08233- ^^ 
10.08249, 7S 
10* 082664 39 
10* 0B283- 02 



^2053. 
.22036* 

- 22020* 

■ 2200-3- 
.^1986- 

- ar970* 

■ 2195:1* 

. 21936* 
.21919. 
* 21903* 



) 100 



78279. 
78296* 
78312* 
78329. 



29 



, 78362.^ 
,78378.: 
'78>9y^ 

.78428,^ 



'3*^' 



> 78444- 
-78461* 

■ 7^477^ 
78494, 

. 76510* 



l}0,%0< 



,78526. 
78543^ 
78S59* 
78576* 

.78592. 



>3o» 



529. 
569. 



78608* 
78625* 
78641. 

78674. 



;3i- 



7869a* 
.78706,1 
-7B723. 
■7S739- 



, 78772. « 
78788*^ 

.78804^, 
,78837.1 



r3<^ 



15 



S&9- 



J133. 



78853- 
7S869. 
78885. 
7S90J* 
78918. 



10. 08299. 64 

10.08316. 24 
10.08332*84 
10.08349*43 
10* 08^66. 01 



-08382.58 
.08399. 14 
.08415.68 
• 08432.32 
. 08448* 7 ? 



.08465.27 

.08481.78 
.08498.28 
.08514. 76 

.08531-24 



.08547.71 
,08564* 17 
. 08580* 62 

* 08^597. 06 

* 08613* 49 



.08629.91 
.08646,3a 
. 08662. 72 
.08679. " 
. 08695* 49 



.08711.86 
p 08728. 22 
* 08744. 57 
■08760.91 
■08777- 14 



to^ 08793. 56 
10.08809. 87 

10.08826* 17 
ro. 08842. 46 
10^08858.74 



10*08875.01 
10. 08891. 28 
10.08907. 53 

10*08923*7; 
to. 08940. 00 



10*08956. 23 
[0. 08973. 44 
10.08988.64 
10.09004.84 
10.09021. 02 
f 0.09037. ao 



Double-si nc 



.0.21886. 
0.21869. 
0.21853. 

0*2183*6. 
o. 21819. 



o. 21803. 
o. 2t;86 
o* a 1 7 70. 
0,21753. 
0*21736. 



0.21720. 

0*21703. 
10^ 21687. 
0.21670* 

0.21654. 



m 



D. io*f CfTjine | Double-coiin^j Secant |P,io^^^| D lo^ 



). JO- 



27.77 
17<7S 



27.67 
27.67 



o. 21637* 
o. 21621. 

:o. 31604. 
0*21588* 
[0. 2 1 571. 



0.21555. 
0.21533, 
0.21522. 
10. 21505- 
10.21489. 



to. 2 1473. 
10*21456. 

0*21440. 

0.21423. 

[0.21407. 



[0. 21391, 
to. 21374- 
[0.21358. 
[0.21342. 
10 21325* 



10. 21309. 
10* ai29;« 
10.21276. 
to- 21260. 
10*21244. 



[0^21227. 

to. 21211. 
0.21195. 

to. 21179. 

to. 21 162, 



. 21 146. 
. 21130. 
.21114^ 

» 21008. 
>2Jo8l. 
.21065. 



Co<cc.Tnc 



■5S 



27. 13 
27. 13 
27. 10 
27.08 
27.07 
17.07 
27.03 

27.02 
27. 02 
26. 98 
26. 97 
26. 97 



Siiie 



9.90234.1 
9. 90225.; 
9. 90215.1 
9. 90206. i 
9.90196. 



9.90187. 
H' 9017 J. 
9.90168. 
9.90158. 
9.90148. 



9.90139. 
9.90129* 
9.90120. 

9. 901 10. 
9.90101. 



Duublc-^ine 



Cmccfint 



o. 20337-86 

0.20328.34' 
o. 20318. 8 
:o. 20309.28 
lO- 20299* 74 
o, 20290* 19 
o. 20280. 64 
o. 20271.08 
o. 30a6i. 52 

EO. 20251. 95 



D.ioo' D*JO' 



9. 90091 ' 
9.90081. 
9.90072. 
9. 9:^62. 
9.90052. 



9,90043. 

9- 90024. 
9. 90014- 
9* 90004. 



9. 89995. 
9* 89985* 
9.89975^ 
9. S9966. 

9. 89956. 



* 89946, 

. 89936. 

9*89927. 

9.899^7^ 
9. 89907. 



. 89898. 
.89888. 
. 89878 
. 89S68. 
. 89859. 



9, 89849* 
9. 89839* 
9. 89829. 

9. 89820* 
9. 898 r 0. 



9. 89800. 
9. 8c)790* 
9 89781. 

89771. 

89761. 



89751. 
9.89741. 

89731. 
89722* 
89712. 



. S9702- 
. 89692- 
> 89682, 
, 89672. 
. 99^)63- 
*896<;3. 



21 



Ctniinc 



o. 20242. 3» 

o. 20232* 80 
o. 20223* ^ ^ 
o. 20213. 62 
o. 20204. 02 



.0. 30194. 4^ 
:o. 20184. 81 
0.20175. *9 
o. 20165. 57 

:o, 201 55. 94 



o. 20146* 31 
o. 30136.67 
o. 20127.03 
0.20 1 J 7. 38 
o. 20107. 7* 



o. 30oq8*o6 

ro. 20088, 39 

o. 20078.' 72 

o. 20069. ^4 

0.20059.36 



o 20049, ^7 
:o. 20039. 97 
o. 30030- 27 
.0. 20020. 56 
o. lOOlO. 84 



o-aoooi* 12 
o. 19991.40 
;o- 19981. 67 

ro. 1997' 93 

10. 1996a. 18 



0.09765, 
0.09774. 
o 09784. 
0.09793. 
09803- 



too' D. io» 



09812. S 

09822. I 

09831- ! 

0984 1 . . 

o, 098 5 1 . j 



09860, 

; 0*09870. 
0*09879. 
:o. 09889* 
0. 09898. 



0*09908. 
0.09918. 
0.09927. 
0.09937. 

;o. 09947 ■ 



;o. 09956. 
to. 09966. 
to* 0997 5. 
10-09985* 
[c- 09995. 



10. 10004* 
ro. 10014. 
to- 10024. 
EO. 10033, 
to* 10043. 



ro. 10053. 
[0* 10063* 
[O* 10072. 
EO* 10082. 
to. 10092* 



EO. 10101. 
CO- 1011 1. 
EO* 1012 I. 
EO. 10131* 

EO* 10140. 



t5*88 
15.8823*82 



J 5. 93 23. 9C 



6.03 24.05 



o. 19952^44 
10. 19942*68 

0* 1 9932. 9a 
*o. 19923. It 

19913. 1» 



19903. 6c 
0. 19893.82 
:0. I98&4.OJ 
EO^ 19874.23 
:o. 19864. 43 



EO. 19854.62: 

EO. 19844. 8 



10. 19834-99 

o* 19825. 16 
^0^19815. 33 



to. r9B05.4u 
[0-19795^65 
,0. 19785. 80 

[0.^9775-94 
[o- 19766. 08 

EO. 19756. 2 1 



Doiibie-ikO$,kne 



to. 10150. 
to^ 10160, 
o. 10170. 
o. 10179. 

o. 10169 



o. 10199. 

o. 10209* 
:a, J02ii* 
o. 10228. 
0. 10238. 



:0. 10248. 

o. 102 5$. 
to. 10268. 
;o. 10277. 
;o. 10287. 



o. 10297. 
:0. 10307* 
to. 10317. 
o. 10327. 
to. 10336. 

ro- 10346. 



Secaht [D.icw' 



3^- 



i"- 



31. 



\o. 



52 
484J 
44 4> 



24.60 
24. 62 
24.65 

24. 65 
14. 67 



0.10* 



142 Degrees, org Hours. 



CrjftTie [ Dp>ible*cosme SccanI |njoo^^| p. yp* | Sine | r>oiib1<c^^me ) Ct>secanE 



D.ioo'^iD.i©^ 



51 Degrees^ or 3 Hours* 






30- 24 



203s 

1634 



t2< 



19. 



28. 



tS 24 



12 



28. 



n 



T Icl 



IU-(00 



isedv 



P.iOO 



ID i< 



i\Tl^i 



, voo' 



Save 



iricd- 



». lo^ ' 



. ^oiqS-*9 6i-W 94^3TIq. S99^3-*^W-*=n^3*^"lio.aH^S"r^ 7, od to* 57 1 10.^04^0- '^ 



1^. \Q^ 






.^0436.041 6a.-87l 94-3°ILc99S7-79U.a7\6v 401,0. 1548 '-^3 i.ovio-t'ol 
s- 30473- JH 62.871 9*-3°l9. S9^3»-«Ua-»T3-**lio.»5*T7L35 7-oS'°- 5^ 
Ig. 3051 1- 4»1 6». 8»\ 94" »' I9. ;'*?S7l£rUa. aoPi" *M7^:7r47 V M 7. otIiO' ^" 






10* 



6fi* 7SI 94^ 



68 



60 1 

60! 

.6ot 



[I io6j4^ 50 6a. 7M 9*' '""U' 59^3^* ^%i. nP3- 5^\io. ^^^^f ^A 7.08 to- 6a 



5- 7S 52 58 

J I -441 
40SSI 

3^531 



3Q6ba. 14I 6!J.7ol 9VOS|g, j^SoS- 49^^. 37m- S^^o^ ^,0810. 6a 



,L 306990 y 6*.67l 94' 



;So 



38(63' S/ 



lO-as-^S'-^^'^l 7-®7F 



.60 



. ..^\ t%^^ ^^■'^H9^"^5^S4^445-3T5^ ^7lio',^l4470^ 7U8 10.61 
30774*^ fc**M ^3*?!l9-597^9-*M^a*^^3-f [io.aS443^t5 7" 'o'"^* a5 



o& to»6a 



30350*06 ^,. 55 93*^*19. S9^7^'|n4a-43P3'^5lio.i5434:J4 7, 10 10.65 



49* 3°* 



87- S9 6a. s4 9^ ?n9^6523U^ 7^l^^r^43^ 



0.65 



64.48 93'7-| 5g6s7-3'U-47P3-7olio.»54»^-4^ 7.10U0.65 
6*-*7p3''ti9-V9feo).-M;s.*-7*^^ 7 ' 



3096_ ^ „^,, ,_ .^iv J' ^ i+*'-r-u' ^1" -J" ^1 f 
1131000,07 (,^A 93*^^19- 5957^- 40^41. 50 630^ JO. z54^7-f 7- * 
31037- Sg 6%>40 93-^*^19, 59S5^^9cU. S#3'77ro,aS4£lil3 7.1c 



toUo 

no 



i^W 3 1074-96 6i.37l93'S5 
I ,ia*3»f 



I to 



^ 6a- 3 51 

$' 1^19^3 1 149-791 6a* 30! 

1^9.31187. 17I b%^%%\ 

189.3* 5^*4' 54 6a-* 5 

^tL3ta6i<S9 ^a,aa 

3Ti99ilq 6s- ao 

3^336^ 6a-iSl 



93' S^ 
93 4S 

93' 4^ 
93' 37 1 g 
93-3^19, 

■ 9 
93^*19 



9^9iii_ 

9. 59499-^ 

5944^*81 

^594^3 
J9397 

S937»- H\ 
59346- 56 



|4a> 



10. a 5409' 3^71 7. 1 alio 



63^8i||0,-t54O5. lol 7-1^,^- 
l4^*5it3ia»o.as400-B3 .. 13K0 

ka.58P3^^7lto.a5^96 ' '^ -^- 



S5 



i.a* 



60^3- 9^1 
6^63-9 
>.V95, 
64* ool 
jl64- 00 
,oa 



10- a, , 
10. a;39i 

io.a5388. 

io.aS383 

io.aS37 

10^312: 

10*^53^^' 

lo.asa'" 

10.^53- 

to 15353' 

10.15349; 

IQ. 3* 

.10. a 

10- a 

o.a 

10. 1 



00 



9-44 

^5,16 

87 

6a^ 30 

isS^oil 



L534S' 



4a 



8a 



10.105*4- 1 Mio, 45115.67 1 

iio. 10530- 3»U. 45 15-67 
10*10536-05 10. 451 5- 67, 

1 10- 1054^* 9*ho, 45 1 S* 67 
iQ^_ao|49ii?Lo. 4Sp* ^7 1 
iQ.aQ5QS* 46^^43 15.65! 

'^M 10. 10561- 7* 10.43 >S' ^51 
65 1 10. 10567. 98 10, 41^(15.65 

6Sljo.io574-^4ho.4iFS-f5' 
07 1 10* a058o-§ol ^^ ^i 5, 6a 

' ^ M 10* 10586. 7 4 o. 4alt 5' 6a 
67 1 to- 30593' "^^l 10* 41U 5- ^^1 
^7 1 iQ. ao599' ^Sl 10. 41 i S* 6a 
■ 7°l lo. 10605. SoLq, ^ol I 5- 60 
^7 1 to* ao 6ii.74 V^ q. ^Ji 1 5. 6a 
^^ 1 10. ao6i7- 99l 10- 40I 1 5- M 
70 1 io> 10614- *3 10, 3811 5- S7' 
7^1 10. ao630. 46I10. 40I1 5- 60 
' 701 to. 10636. 7oV^Q^ ^d 1 5, 57 
7*lio^64a^Uo/38li 5- 57 

'^ iTo, 10649- ^^ 10* 38lt 5' S7 
o*7*lio.ao6ss.39io.38hS'S7 
10. 7^1 to. 10661. 6aLQ, ^715, 55 
'0. 7^lto, ao667. 84 ^^^ ^%W^, 57 
10. 7^1 10. io674._o7Uo. ^7 U- S5 



16^49. 
1I48I 

H 

^44l 
5*43 1 
4%^1 
44] 4i 

4 4^ I 
3^391 

3^3^ I 
18371 

aohSl 
tM34l 

^»33l 
*3^| 



,06 



5'^40*oai ^.17110*75 
3^6.5*1 7,1810.77 
^33^**M 7.i7i<>*7 5 
3a7^M 7.1810.77 
.5353*60! 7, i8ho-77 
153^9^*9 7.1810-77 
' m 7,aoio. Ho 
661 ^. tft 10. 77 
aoiio-8o 

,^alio*8o 
, ad 10* So 
,5a lO-Se 



10. io674:_o7Lq, 37lt 5. 55 
i"^ao68o.a9LQ^^Ji5, 5 
io.ao686. S'^^ 



I30. m^ 

l^ Mag 
aSl 

la6l 



a9- 






.a53^4' 
■*S3 



,3j3oa.03l ^, 

.a5*970M 7. 
, 15*93* 39| 7 
,,a5a89 " ' 



06 



-"-^ . aoo7*S-S 
to.io69**7*lio,3di5^5^ 
'10. ao698. 93L^,^4i5, 5 

io^72iii4|io,3Sl<S " 
10.ao7i1-35l10.3sU 
10.10717* S6lio. 33li£* 

'io.ao7*3"7^Lo*3'^V5' 
10. 107*9- 9Y 10.3 lUs* 
10**0736^1^^^231*5' 

io.io74*-3^1fO 3*FS* 
|to-*0748' SSL0.31U5* 

^o.'i0754'74lto^32b5* 
10**0760. 93l. A ^^itiTi 



i*4| 
5 1 3ila3 



a8l*al 



Jaol 
1 191 
taU! 



5C| 



*9 



li6l 

vH 

47 56|i4l 
471 5*U3l 

471 48n*l 
47kVJ- 44 



-,aa 



t*6.7> 6 



61-48 9« 



r 45 



aal 



9*- i7| 



??r 



5184 



7 



ao 10- 80I ,Q, CQ767 J^ljo, 3-h 5. 471 — ^ 



J 10* 8 



lOI 



to. 10773- 3Mto. %oh 5* 4Sl 



- t ■ .9' 587*9' 

,3^*-3'^J 61.43 9»- *>l9. 5^704- 
.31300^4^ 6i»38l 9** °^ 1 9- 5867^- 

a337'3M 61. 371 9^-°5l9. 5865* 

*37'*- »3 6j.3SI 9» "" 



^■^ li0.a&>^5'4y 7,** io.8aLo.^o779-49 U.3C tJ-4S 3*1 « 
'*lio.aS*76-^8 7.3alio.8aljQ,-o785 67Lo^^oU5»45l *8l 7 

Mio.*5*7''7S 7,*3no»8^^Q^^o79l•85LQ^^clI5*4^a8^^ 



oa 



'S7 
*6o 
.61' 



10' 



a 5*67- 4 M 7,aaho. 8aljQ^^o79B.o3Lo^5gli5.4a 



to.* 5*63.081 aiViO'^s 



61/30 9'*9Sl ^ 
6!.a8l 91- 9* U, 58574 



to.* 



5as8 



ho 



;o-a8U5-4^ 



5-^ 10- 8^1 10^ ^oSio* 3*1,0. a^U S- 4*1 i 



651 to. *S*54- 4^1 7, *\Uo 87I n;^^5Qgi6. 54I10, aSU 5- 4* 



• 49I 6i-*sl 9' '^7 1^,5 



. 3*5 



;ai.*-*l 6i.*a 9' 



3*1 

.80I 



;S;49^ 



,67 



to. a5afo 



.a3 10 



loSaa 



^* L io.*7l* 



1 6c 



3asS7*?7 61* ao 9 ^^ , 

31594* *=9l 61. isl 9^- 7M9^4_ 



58497* 



67 1 to* * S*45' 7 M 7 . a5 10. «7I 40. !;o8i8* »7Lq, a 
7^lio. a 5*41-361 7, asfio* 87^^,20835^ 



5,40! 

*4* 



10.100^' 



I Co^*:^^'^^' 



L^*iin©iJ 



'75\TO^*i7i£! 



K I OO 



D*io* 



TT^J^P^dlZi^*^ 



l.siocl 



M00M3. 



L^iine 
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.Id too' 



Id. 10' 



l_4itte 



IP.tdo" 



172 C.T. XVL 



Logarithmic Sines, Double -s'nes, &c. 



^^^ 



38 Degrees, or a Hours. 



hiuti 



\ Doubit-iUit; I Cy^eLJLlt \D too | UOQ*^ | Cu^iiie ) Double-Cosine ) Setiini |D ioo"[I> 10' 



Uoublt-etiitiit 



J. 789347^0 10. 09037. 2: 
J. 78950,36 10. 09053^ 3t 



}■ 7896b. 53 
). 78981. 66 
.). 78993.8c: 



7 
J 

JO 

1 1 
ri 

»3 

[6 

17 
18 

19 



31. ac 

36 



9, 79014. 93 
.). 79031,04 

:j. 79247. IS 



32.40 

44 

48 

56 



79063. 23 
79079-3,^ 



10.09069. 5: 
TO. 09085. 6 
ro. 09101. ^c 



^c^:mt 



1 28 D e grees , or 8 Houn 



D« loo' 



[o- 21065. Sfi 

LO- ^[049. 64 
TO. 11033. 48 

[O, 3,1017, 34 
(o. ^ioo[. ac 



io. 091 17, 9; 
to. 09134. 04 
I a- 09150. T^ 
10. 09166, 24 
[ 0.09182. 3' 



9 79095,41 
9. 79111.48 
9.79157.54 
9. 79143. 59 
9*79i59.6_:t 



33- 



o 

4 

8 

12 

16 



33' »o 
24 
28 

31 
3^ 



9.79175.66 
9. 79191. 68 
9. 79207. 69 
9.791^3.69 
9.79539,68 



9.79255,66 

9.79271.63 
9. 79287. 60 

9' 793=>3- 55 
9.79319.49] 



[Q. 2098^. 07 

10. 2096 8« 9b 
10.50951. 85 
to. 20936* 75 
10. 20930. 67 



0.09 [9)2. 41 
10,09214. 4^^ 
to, 09530, 54 
TO. 09:146. jy 

EO, 09262. 63 



10.09278- 66 
JO. 09294. 6S 
10. 09310. 69 
to. 09326. 61 
JO. 09345. 6 



30 

133 

3+ 



»S 33' 40|9- 7^3.^5' 43 
%b\ 44 9- 7935'' 3S 
a? 4«.9^793^7-^7 
58 S2'9- 7^383. 17 
29 561 9^79399.07 



iOp 09358. 66 
10.09374.63 
10.09394*60 
to. 09406. 55 
10. 0942s. 49 



26. 93 

26. 93 
16. 9c 
16.90 
26.8*3 

56.8 
::6.8 
16.83 
26.80 



to. 50904- 51J 

10. ao88S. 55 

0.50875. 46 

10.10856*41 
10. 20S40. 37 



40.40 
40.40 

40-3 5 
40'3S 
40.31 

40*57 
40,27 
40.23 

40. 50 
26, 80 40. 50 



10. 50B54. 34 
10. 10808. 32 
io. 20792. 31 

10.50776.31 
TO. 20760, 3a 



34. 09^79414-9^ 

4 9" 79430- 83 

8,9. 79446. 7 

ii}g, 79465. 56 

169. 79478-4' 



34.10 

it4 



45 
46 

47: 
I48 

149 



9.79494.2 



494. 25 

9. 79510.08 

a8l9- 795^5- 90 
31^9.79541-7 

3^9' 79557' 5^ 



34.4019*79573*30 
9.79589,09 



44 

46 

?6 



35- 



8 

15 

]6 



5035-10 



S3 
fc;S3S'4o 



24 
58 

3* 
36 



44 
48 
51 

36. o 



9.79636^8 



9.79655. 12 
9. 79667.86 
9.79683.59 
9.79699.30 
9- 79V±oi 



9' 79730- 7 
9. 79746. 4C 
9. 79765. oft 

9-79777-75 
9-79793-4! 



10,094^8.43 

^0-09454- 35 
10. 09470. 17 

40.00486. 17 

to. 09505. 07 



10. 09517. 
to. 09533. 
to. 09549. 70 
10.09565. 56 
10.09581,41 



10.09597.2 

10,0961 ^. Oi 

10.09618. 90 
10.09644. 71 
to. 09660 . 5 



to 09676- 30 
10. 09691. 09 



9, 79604.86 to, 09707. 86 
9. 79620, 61 to. 09723. 62 



'o- 09739. 38 



10.09755. ^* 
10.09770.86 
to. 09786. 59 
to. 09801,30 

to. 09818. O] 



to. 09833, 7 
to. 09R49. 40 
10.09865.08 
10.09880. 75 
10.09896 41 



9- 79809. 0(9 10, 099 1 5. 06 
g. 79624. 70 ro, 09927. 70 
9.79840.3410,09943.34 
9.79855-9610.09958.96 
9- 79^7'- 53^0.09974, 57 
9. 79 E87. 1 8[ i 0.09990^8 ro. 10 1 15. S% 

DoLiMf side 



to. 20744. 34 
to. 20728^ 37 
TO. 50712. 40 
to. 20696.45 
10. 2o6S^. 5 1 

10. 20664, 57 
;o, 10648, 65 
to. 10^*35 • 73 
[O.io6l6. 83 
ro. 20600,93 



26,78 
26,77 
26,75 
26. 73 
26. 72 

6. 70 
56.68 
16. 67 
16. 65 
16.63 
16. 65 
56.62 



to, 20585. 04 
ro. 50569. 17 
10, 20553,30 
to. 20537. 44 
10. 20521. 59 



10.10505. 75 

TO, 20489. 92 

10, 20474. 10 
to. 10458,29 
to. 50441. 49 



10. 10456. 70 
to. 50410.91 
to. 20395. 14 
to. 50379. 38 
to. 20363. 62 



10,50347.88 
10. 20331. 14 
to- 203 1 6. 4T 
to. 20300. 7 
TO. 20184. 99 



10. 10269. ^9 
[o- 20253* 60 
10. 20237. 91 

^O. 50512. 55 

to. 50206, 59 



to. 50190.94 
fo. 20175. 30 
to. 20159. ^6 
to. 20144. 04 

IO»20158. 42 



26. 5839- s 



56.57 

26, 5 



56. 53 

16. 50 



56,45 



^6-43 



40,1; 
40. 15 

40- 11 
40. 10 
40-07 

40.05 
40.02 
40,00 
39-97 
.^9-95 

39-9^ 
39.92 



^JIIC 



9. 89653.21 
9.89643.34 
9.89633.46 
9.89623.5b 
9.89613.69 



9. 89603, 79 
9. 89 593. 89 
9. 89583,98 
9.89574.06, 
9.89564-14 



39^85 
39' S5 



26. 5339-^0 



39- 80 
39^ 75 



26* 5039- 75 
26.4839-7^ 



39^1^7 



56,4539.6 



39-65 



26- 45 39* 62 
26, 40 39- 60 
26.3839*57 
=^6.3739-55 
39- S^ 
39* 50 
39-47 

39^47 
39-42 
39' 40i 
39- 40, 
39'35 
39' 35 
39- 3» 
39' =7 
39-^7 
39-^5 
39, 22 
39. 20 
39- ' 



16.08 

56.07 
26, 07 
26. 03 
26. 03 
26. 00 



Co*tr:int [O. 



9.89554.2s 
9,89544-29 

9'S9534-3S 
9.89524.40 

9-89514.45 



DuubiC'-iiiiu 



9.89504. 50 

9. 89494- 53 
9.894S4. 57 

9- 89474- 59 
g. 89464.61 



9. H9454.63 
9.89444.63 
9.89434-64 
9.89414.63 
9. S9414.62 



9. 89404. 6 

9.8931)4.58 

9.89384.56 

9.89374.52 

9.89364.48 



9-89354-44 

9' ^9344- 39 

9-^9334-33 
9. 89324, 2b 

9,89314. ig 



26.35 
*6. 33 
26.32 

26.31 
26 " 
16.27 
56. 2 
26-13 
26. 53 

26. 52 
16.18 
16.18 
26. 17 
26, 15 
16. 13 
26. 12 
26. 1039. 15 



39- 1^ 

39-10 

39. lO 

39-05 

39-05 
39.00 



D. 10^ 



9. 89304. 11 
9. 89194.04 
9.S9183.95 
g. 89273.85 
9.89163.75 



9.89253.65 
9,89143. 54 
9.89233.42 
9.89113,29 
g. 89513. 16 



9-89203. 03 
9.89195. 89 
9. 89182. 74 
9.89t7i. 58 
9: 89162.45 



9. S91 51.56 
9. 89141.08 
9.89131.91 
9, 891ST. 72 
9-^9^11*53 



9.89101.33 

g, 8909 1. I 
9. 89080- 92 

g- 89070. 7 
9, 89060. 49 
9. 89050, 56| 



19756,21 
19746.34 
19736.46 
T9726. 58 
19716- 69 



19706.79 
19O96. 89 
196S6. 9$ 
19677,06 
19667- 14 



'9657- 
19647- 
19637. 
19^127- 
19617* 



Cosiue 



ig6o7 

^9597 

19587, 
19577 
'9567 

19557 
^9547 

'9537 
19517 

'95^7 



19507' 
^9497 
19487 

19477 
19467 



s 
58 

35 
40 

SO 

$} 
57 
5y 

(n 

63 
^.^ 
6 

6^. 

6' 

61 

5 

Sb 

S* 

48 



CoGccant 



10346:79 
103 56. 66 

10366. 54 
10376.41 
1 0386. 31 



10396,21 
10406. 1 1 
10416,02 
10425.94 
10435.86 



10445.78 
10455.71 
10465.65 
10475.60 
'04^5-55 
10495.50 
10505.47 
10515.43 
10515-41 
' 053 5- 39 



^7- 



10545-37 

10555-37 
^0565. 36 

10575-37 
10585^ 



19457- 
19447. 

19437- 
E9417, 

194^7' 



19407' 
19397 

19386. 

19376. 

19366 



19356' 
19346. 

^9336' 
19356. 
19316, 



19306. 
19195- 
19285- 
19275, 
1926^ . 



19255. 16 
19145.08 
19234.91 
19524.75 
19=^'4'S3 



19204-33 
19194.13 
19183. 91 
19173,71 
19163-49 
uj^. 16 



Di}iibLe*i:o^ine 



10595-39 
10605.42 
10615, 44 
10625.48 

10635. 5^ 



10645. 56 
10655-61 

10665.67 
10675-74 
10685.81 



10695.88 
10705,96 
10716. 05 
10756, 15 
10736.5 



10746.35 
10756.46 



J0766. 56 

10776 

10786. 



10796,97 
10H07. 
10817.56 
J 0827, 42 

io«37-^S 



10847. 74 
10857.91 
10868.09 
10878.28 
10888.47 



10898. 67 
10908, 8 
TOgig.o 
10929,59 

10939.51 
10949.74 



.25 



.00 2 



bec:ilit 



k 



100° D* IO' f!t i 



141 Degrees, or 9 Hours^ 



OiSMitt |D(jnhlc-.:[^^inL- [ Secmt iD.iOO"} U. j o | 



Sine 



51 l^egreesj or_3 Hours, 



Jtiubie-sing I Cu.^ecaiiL |Dioc'iL>io^ 



^5' 44 



IS- MM 



3 



4811 
24.44 tl 



14. Q « 



T C^ 



r. XVI. 



m J 



ft* 



69 



2S 

7 



6<|- 






»g 



I- 



:«9. 



3- 




89-: 



9' 33399- 06 

33434' 38 

9. 33470. 681 

4^9'33S43-a3 
^'33S79'49 
9.33615.7a 

9-3365^ 94 

9.33688. T4 



3*9- 
■^69* 



1 40 
449 



489* 




44 9 
46 

5a (, 



Logarichmic Yersed^siDes^ Coversed-sines, 

30 Degrees, or z HouTsT 



&C. 



^3 



' laXDcgTCcgt Of 8 Hours. 



£5vcr^«tlHiiiitD7toS^ 



9.32651-38 

9. 3^668- 06 

•3^704-73 

9.32741.37 
32778-00 



9^3^^ 1 4' ^L 
9.328^1.21 

9.31837.78 

9*32934.34 
9. 32960, 8g 



9' 3^997' 4 

9' 33033- 9* 
9-33070,41 

33106.88 
9'33»43r34 



33^79^78 
33216.20 
332^2.61 

33289* 00 
333^5-37 



9*337H'3= 
9-33760.49 

9' 33796- 64 
9,33832. 7& 
9. 33868>89 



9- 33^4- 9^ 
9»3394f-o7 

9-33977' 14 
340!3' '9 
34049 " 



9.34085-24 

. 34121. 24 

34157.22 

9.34193. 19 

9134^9- ^3 



3426 J. o 
9. 34300^ 98 

9. 34336. 8S 

9- 3437*' 7^ 
9 34408- 6x 



9- 34444* 4^ 
9- 3448O' 3 1 
9.34516. 12 

9'34S5»-9= 

9134587.70 



9^ 34623. 47 
9-34659-22 
9.34694.95 

3+730- 67 
9*347^^6.37 

34802,05 



UVCTfCl.l-'illi 



61" 
6t. 
61. 



61.05 
61.02 

61.00 
60.95 
60. 93 
60.92 
60.87 

60.85 
60.82 
60-78 
60.77 
60.73 
6op 70 
60.68 
60^65 
60,62 
60.58 

60-57 
60.53 
60. 50 
60.48 
60. 43 
60. 43 
60. 3^^ 

60-37 
ffo. 31 
60, 3^ 

60.28 

60.35 
60,23 
60. t8 
60. 17 

60.13 

oop 12 
60.08 
60.05 

60-03 
60'00 
59*97 
59- 9S 
59 90 
59-90 

59- 85 

59. 83 
59.80 
59- 



59*75 

?9-7a 
59-68 

59'<^3 

59. 62 

59 
59 
59' S3 

59- JO 

S9'47 



58 



D. to* Siivfiricil-siii Dao«^ D7r^*lSut;ovcn«<i-Kin. Drtoo' 



91,7c 

91,67 

9 1 * 60 

9''S7 
91-51 

91,50 

91.42 
91.40 

9^ 37 

91,30 

91^17 

91.22 
91.17 
91.15 
91. 10 

91.05 
91-02 
90.97 
90,92 
90. 87 

90-85 

90.80 
90.75 

90.72 
90,65 

90. 6y 

90-57 
90.55 

90- 50 
90.45 

90*42 

90-37 
90-35 
90- 27 
90.25 

90. 20 
90.17 
90. 12 
90-07 
90.05 
90-00 

89-95 
89- 9^ 
89.8^ 
89. 85 

99-77 
89-75 

89-70 
89-67 
89*62 

S9'57 
89.52 
8c- 50 
89.45 
89* 42 

99*37 
89.32 
89. 30 
89-25 
89- 20 



5847 < ■ 39 

5^445 49 
5S419.57 
58393*64 
58367*71 



58341.76 
58315.81 
58289. ^5 
58263.87 

58237.89 



58111.90 
58185,89 
58159. 88 
58133. S6 
58107.83 



5808 1' 71^ 
58055.74 
58029. 68 
58003. 61 
57977- 53 



43 

43 
43 
43 

43 

43 

43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 



57951-44 

579^5- 34 
57899.23 

57846-96^3^ 

43 

43 
43 
43 
43 
43 

43 
43 
43 

43 
43 



57820. 85 

57794- 70 
57768.54 

5774^-37 
57716.20 

57690.01 
57663.82 
57637.61 
5761 ip 39 
57585.17 



57S5^-9> 
5753^^69 
57506.43 
57480. 17 
57453- 90 



57427.61 
57401.32 
57175- 02 
57348-70 
573=^^- 3^ 



57296.0^ 
57269, 70 

57*43-35 
57216.99 

57190.62 



57164.23 
57137-84 
57^1^*44 
570B5. ^3 
57058,6 



57032. 18 

57^^5-73 
56979-28 
56952.82 
56926. 



9,568 



25. 3 j; 
gq-87 



Cover^c-a.siiir D 



64.75 
64. 80 
64. 82 
64. 82 
2564.87 
64^87 
64.90 



«5 

»7 
30 
30 

3* 

35 
35 

II. 

4<>:65 



'4- 95 

64,95 
64.97 

65- C2 

'5,02 

65.05 

65.07 

10 

12 



65- 

65- 



41 

43 
45 

47 , 
4865.22 



6j. 17 
6{. so 



43 
43 
43-77 



5» 
S3 

;s 

Si 

& 

63 

6a 

65 

6^ 

70 
70 

73 

73 
77 



65.25 
27 



43.82 

43- «a 

'43*83 



43*8 
43-8. 
43.88 

43-9^ 

43' 92 
43-93 
43^ f) 5 



43-98 

43-98 
44^00 

44- C2 
44, 03 
44' o; 



44.08 
44-10 
44- 15 
44- 13 



30 

3* 
3» 

65-37 
65-40 
65.42 
65.4a 

65-47 

5-47 
65-52 

65- 55 



65.60 

65.60 

65-65 

^ - 65,65 

43-7865.67 



65.72 
65.72 

"'^5-75 
65,80 
65.80 
65.82 



65. 8 
65.8^ 

65 90 

65.92 

65-97 

66. 00 

66. 02 
^6-05 
66.0 



44,0866. 12 
66. 12 
66. 15 
66. 17 
66.20 



D. 



10- 25237-01 

10- 25232. 66 
lo- 25228.3 
10.25223^95 
10. 25219. 60 



10- 25215-24 
10. 25210. 88 

to. 25206. 51 
10. 25202 
10.25197 



;i 



10.25193,41 
10- 25169-04 

10.25184,67 
to.25180.29 
10.25175-91 



10.25171.53 
(0,25167. 15 
ro* 25162* 77 
10.25158.38 
1 0.25153. 99 

0.25149-60 
10.25145-21 
10-25140. 82 

10. 25136. 4a 
10. 25132.02 



10,25127- 62 

10.25123,22 
10,25118.81 
10. 251 14. 41 
10. 251 to. 00 



10. 25105. 5q 

to. 25101. 18 

o. 25096. 76 

10.25092.34 

10. 250871 9^ 



10. 25083, 50 
0.25079.08 
10. 25074. 66 
10. 25070*23 
10. 250^^5. 80 

10. 25061- 37 
10. 25056- 94 

TO. 250^2. 50 

10. 25048-06 
o. 25043. 62 



[0. 25039- 18 

10.25034.74 

10. 25030^ 29! 
10- 25025. 84 
10. 25021. 39 



10. 25016. 94 
10. 250T2. 49 
JO. 2500S. 03 
10.25003.57 
10. 34999, ' I 



10. 24994- 65 
10.24990. jg 

[O-249G5. 72 

£0. 249S1 

10. 24976 

10. 24972 



'k 



Vcrseil-MJje 



D. f o" 



25 

=*5 

27 

'^5 
,27 

.27: 
28 
27 
28 
28 

28 

28 
30 
30 

30 
30 
30 
3» 
3^ 
3» 
3^ 
3^ 
33 
33 
33 
33 
3 5 
33, 
35, 
35 
35 
37 
37 

38 

37 

H 
38; 

38 

38 

40 

40 

40 

40 

4 

42 

4^ 

43 

43 

4^ 

4? 

43 

43 

43 

43 

45 

45 

45 

45 



0.87 
0.87 
90 

87 
90 

90 
92 

90 
92 
92 
0.92 
0,92 
95 
95 
95 
95 
95 
97 
97 
97 

97 
97 

00 
00 
00 



VtrseJ-^ine 



. 00 
-02 
,00 
.02 
.02 

,02 
-OS 

*o5 
.02 
-07 
-05 
.05 
.07 
.07 
-07 
-07 

■ 10 

■ 10 
. 10 
. 10 

. 10 
. 12 
. 12 

. 12 

^ 13 
. 12 

■ ' 5 

.15 
-15 
,15 

-'7 
->7 



u, 10^ 



1 o. 2083 5. 04 

to. 20841- 20 
10, 20847. 36 
to- 20853. 5' 
10. 20859. 07 



r>^io^' 



10.20865.82 
TO. 20871. 97 
10,20878- I [ 
10,20884. ^6 
10. 20890. 40 



lo- 20896. 54 
[0-20902.08 
to. 20908. 81 
10.20914.9 

10.20921-0 



to. 20927, 2C 
10.20933.33 
10-20939- 46 

to. 20945. 58 
to- 20951.70 



To.209c7.81 
ro. 20963. 93 

t o. 20970, 04 
10.20976. I 

TO. 2098I-2 



10.20988.37 

10. 20994.47 

TO. 21000. 57 
10.21006,67 
I0.2IOI2. 77 



10. 21018. 86 
10. 21024. 95 
10.21031.04 
JO, 21037. 13 
10.21043,22 



to. 21049-30 
10,21055.38 
to- 2io6t. 46 
to. 21067, 54 
10*21073, 61 



ro. 21079. 68 
to. 2T085. 75 

]>*?, 2tC9l. 82 

JO. 21097. 89 

to, 2T 103-95 



10. 211 10. 01 
10. 21 I 16.07 
TO. 21 122- 12 

[0. 21 128. ]8 

tO-21134.23 



10. 21140- 28 

JO. 21 146. 33 
10-21152.37 
10. 21 1 58. 41 
10,21 164-45 



10- 21 170. 49 

10. 21 176. 5;^ 
10-21182- 56 
10-21188. 59 
t0.2I 194. 62 

10, 21200.65 



SucuverfAl-fcia* D-ioo' 



10. 27 
to. 27 

10-25 

10.27 
JO. 25 

10-25 
10-33 

10. 25 
10,23 
10-23 

10. 23 

10-22 
10,23 
10.22 

TO- 20 

10. 22 
10.22 
10. 20 

to. 20 

to. 18 

TO. 20 
10- 18 

10. 18 
10- i8i 
10.18 
lo. 17 
10* 17 
10. 17 
to. 17 
to. 15 

TO, 15 

10. 15 



n lo- 



15.4c 
15,4c 

15-37 

15,4c 

'5-37 

15-37 



28- 



'5 

«5 
10.13 

10- 13 
10. 13 

fo. 13 

to- 12 
10-13 

10. 12 

O- 12 
10. 12 
10( 10 
10. 10 

10- 10 

10.08 
10. 10 
10.08 
10-08 
TO. 08 

10. o; 

TO. Q7 
!0, 07 
10.07 

10,07 

10- 05 

TO. 05 

lOt 05 

10.05 



35 
37 
35 
'5-35 

'5- 3a 

'5-3^1 

15-30; 
15.32 
15-32 
'5-30 
>S*30 
15.27 

'5' 30 

15-37 
15-27 
15,27 
'5*»7 

'S'*5, 
'5-^5 

I {-22 



565 
5a 



U: 



48 
44f 



40 
36 



5 

5? 
56 



27. 



1 5, 22 
15.22 
15.22 
15.22! 

15.20 
15,20 

15.20 
[5,20 



*5 



15.17 

15.17 



17 
'5 



'5 

'5 
15,15 

15.15 



^5 

^5 

'5 
5 
'5 
'5 
»5 

'5 
15. 07 

15,07 
15-07 
15-07 



D-io' 



141 D egrees, or 9 Hours. 

CoTeried^MOg|0. loo-^ | P. to | Vcr-:eJ>sSnc |P.i&</ |t>. m' hiicoverscJ-5in.|p.iQ^"[ p. to* \ Suvgrsed-»ine lO^too'^ln to 



Xx 



51 DcgrecSt or 3 HouriZ 



56 
52 
48 



045 
44 



4 

4* 
^^-_444j 

4040 
363 

33 
^8371 

^436 

2035 

1634 

a|3J 

33 



26. 



26^ 
26- 



32 >J 
28 52 

20 50 
1641 

a 

4 



s 
a 



3> 



4821 
44^ 
4^25 

3*^3 
2822 
25-2421 



2020 
16 

1% 






56 

48 
24-44 



24 



40 
36 

24! 



20 
16 

J 2 
8 

4 

o 



1 
^4 

'3 

1^ 

II 
lO 



-^ 

^■k. 



l^i 



C. T, XVI. 



Logarithmic Sines, Doublc-sincs, &c. 

"39 Degrees, or 2 HoursT 



o 
1 

3 

I 

7 
8 



.16. 



4 
8 

12 
16 



36-: 



10 
1 1 

16 

\l 

JO 

21 
22 
^3 
^+ 
2 

^7 
i& 

59 



3^' 



»4 

26 

44 

4S 

5* 
56 



J7* 



4 

8 

12 

in 



37 



.20 

2 + 

2S 

3- 



37 



4^ 
44 
4« 

5f> 



30 
3t 

3=^ 
33 

y 

35 
Z^ 
37 
3« 
39 

40 
4' 
4^ 
4J 

44 



38, 



3S' 



4 
12 

so, 
24 



9 

9. 

2^-9 



3^. 



40 

44 
4 

5b 



4S 
46 

,4' 

4« 

49 



39- 



4 
12 



£4 
5/ 



39' 



2t^ 

1' 



39 



+0. 



4 
44 

4! 

o 



Sine J Pcvuhlc-sine | Cusecam |D.jqo^^| P. lo* | CiTitiio j Duuh.c-cuj^inLJ iit:i:jnt |D.ioo''iD lo" 



C'Fsine 



79S87, 
799C2. 
79918, 

79 949' 
79965. 
79980. 

79996' 
Rcoi 1. 



S0042. 
R0058. 
80073- 
80089* 
801O-V. 



S0[20i 

8or35, 
8o[ ^ [. 

8oi8[. 



80197. 
80212: 

80243. 

"8C274. 
80289, 
80305. 
80^20. 



61 
06 
4'j 

3> 

7 

16 

04 

3»| 
721 



80366. 

603 9& 
9. 80412 



37 
68 

99 

28 



80417- 
80442. 
80458. 

^0473- 
80488, 

805:3. 

^0534^ 
80549. 
80564. 



84 

t L 

6_r 

8;| 

oS 
3^ 
5^1 



.80579. 
. 805^5. 
.80610^ 
- S0625. 
. 8C640. 



9- 
9- 
9^ 
J 
^ 

9 S^f'5v7 
9, 

9 
9' 
9' 



, S0670, 
. 806B6. 
.S07::i. 
.80716, 



8c7u* 
80746. 
80761, 
80776. 
8.791. 
6080 6, 

Sine 



>riiihk-L'0>int; 



09990^ I b 
10005, *jh 

1002 r* 36 

J 0036. y4 
[OO52- 5 

10068. 07 
10083. 62 
10099* l^ 

le: [4. t\. 

10 1 30. 3 I 



10145' 7^ 
10161, 2^ 
10176. 72 
10192. 2 i\ 
IO207- 6S' 



1023-^, 15 
10138. 61 
10254*05 
10269. 4v 
10284. 92 



10300.3, 

^03^ 5- 7^ 
1C33T* li 



J 0377. 31 
103 Cj2- 6S 

104C8. 04 

1C423.38 

1043S* 7^ 



StLueic 



10454*0: 

10469, V, 

104^4- 6^-■ 
10499. 9^ 
IC-l5,2^ 



[G530. r 
10545,9^ 
10561. 1 ■ 
10576. 3^ 
io5l)n6' 

io6l36, 8, 
10622, oV 

i^^^7*3 
10652.5^ 

10667. 7- 



10682. 9] 

io6:j8. u 

107^ V-: 
1072S.4 
10743.6. 



10758.7; 
10773-1' 

IO7S9, C2 

10S04- M 
10819. ^^ 



10834, T^ 

10S49, 4« 
20864. 54 
10879. 62 
10894, 6^ 



o. 
o 
o. 
o. 
o. 
o. [0909. 7 



201 12. 
20097 
20081 
20066. 
20051 

20034. 
20019. 
20003 
19988 
19971 



^9957 
[9941 
19926 
1 99 1 
i9S9<; 



[9879, 

19864 

19848 

1 9^33 
19S18 



19802 
19787 
'977 = 

T^;74i 



19735 
ni7io. 
19694 
19679. 

r/>48 
196^:^ 
19618. 
J 9603 
T95B7 



^957^ 

i9>;; 

'v54' 
19526. 

1 949^ 
ig4So 
19465 

i94S^ 
1947; 



19410. 
[9404. 
i9;S9 

'9374 
103 59 



^9344 
19319 
1 93 1 3 
19298 



1926!^ 

193 

1923^. 

19323 

79208 

i9'9^ 



^9 



lag Degrees, or 8 Hours, 



11,100' 



26- oc 
H'Ti 
-5-97 
^5-93 
15.93 

^5,92 
15.9c 
15. 8£^ 
25.87 
15-85 

^5-S5; 
15,81 
15.82 
25.78 
.5,78 

^S-77 
'Y 75 



.72 
25-6^ 
25,6: 



n. lO 



•^^ 25.65 

25.61 
15.62 
25. 6038. 
15,5738 

*v 57.^6. 
15.5338, 

^vS^;38 
15.52:38 

25.4S38 

15.4SI35 

25.4^1^3, 

25,451^3 

25.4018. 
25.38J3S. 
^i-3;-3S' 
25-3vi5 

^5-3^7 

15-3137 
15.2837 

^S-=S37 
37 
37 

^7 
37 
37 

37 
37 
37 
37 



Ci]!iL-L::Mit 



2:, %1 



It. 2C 



15- 13 
25. 12 



25, ic 57 



D, I oc' 



10^ 



89f>50, 
89040, 
69029, 
89019. 
89009, 



88999* 
8S988. 
88978. 
88968. 
88957. 



8S.H7^ 

8%;7- 
88917, 

88916, 

8S906, 



88896. 
S8885, 
SBS75. 
88865, 
88854, 
8884^ 
88B34. 
88813* 
88811. 
8SS02. 



8^792. 
8^782, 
88771, 
8R761. 
887 ;i. 



J 1 
So 
47 

lit 
44] 
08 
72 

3^ 
qH 

6c 



DiHihle >iiio- 



19153. 26 
19143*01 
19132.79 

19111.54 
191 12. 29 



19102*0:; 
19091.77 
19081. 50 
19071. 22 
1 9060. 94 



Ci.iC.jfU D lOo'lS* 10 



19050. 6t 
19040. 3^ 

19030, O': 
19079,75 
19009.44 



L8999. 12 

18988. Sc 
1 897 8- 47 
1896S, 13 
189^7.79 



l89^7.44 
1S937.08 
1S916. 7 
18916.35 
[8905. 98 



, 10. 

62J1G. 
42" 10, 

02;lO. 



8874^^ 
8B7IO. 

SS719- 
887C9* 

8S6.,8. 



88673. 
88667, 

S%57- 
8864'^- 



6110, 
19 10^ 
77, JO. 
34jio, 
90 

4'> 
01 

;(' 



806^6, 

S8r'i5. 

88615. 
88604. 
88594. 



j6 
68 

'9 
701LO. 



1S805.6: 
18885. ^ ' 
16874, 8i 
1S864.4; 

_l^8Sv'-02 

18^4^:6 
1S833. J, 
iS8i=, 76 

18812.34 
1 880 : . 90 

1B791. 46 
18781. o 
i877o. 56 
18760, 10 
(8749. 6 ^ 



1K7 ^9. j6 
1^7^8.68 
1S7 [8. i^, 
187C7. 
ao[io. 1S697. 20 



9.8858^ 
9.88573, 
9,88562, 
9, 88552. 
9.8854'- 



9. 88531. 
9,88520. 
9. S85 10. 

9, eS4qg. 
9,88488. 



9.88478. 
9,88467, 
9,88457. 
9. 8B446. 
9.88435. 
9.884I5, 



_CL.vnr- \ Pni]hlC'CJ{i>.iiie j 5ei;imi; 



[n.ioo"; P. To^ 



or 9 H^urs 



i86^fi, 7c 
18676, 19 
186^^5,67 
18655, 
1 S644. 61 



18634.09 
1S623. 55 
18613.0c 
i86c2. 45 
18:^91. 80 



1S581 



18 



570*75 



185G0, 17 
18549.5^^ 
185^8,91^ 
i8;i8. 4'. 



II hh; 



IC949. 74 
10959,9 
10970. 21 
10980.46 

10990. 7 



1 1000,97 
1 101 1, 23 

I 102 1. 5 
1 1031. 78 
I 1042.06 



11051-3 

1 ic62> 64 
11072.9.1 
1 1083. 15 
1 1093, ^' 



1 1 103. 68 
1 1 1 14, 1:^ 
1 1 114, 53 

Ml4v2i 



iii55.-i6 
I J ib^^^i 
11176.28 
11186.65 
1 1 197. o 



1 1207. 40 
1:117,79 
f 122B. iS 
112^8. 58 
11248.9^ 

: ;^5L}, 1 . 
1 1269. Si 
: ij8o. 13 
1 1=9:?. 66 
f I :^0l4 10 



iM=^-i4 
1132?. 99 

''33=^' 4 4 
11342,90 
1135-,. 37 



11363,84 

1^^74-3^ 
11384,81 
11395.30 
1 1405, 80 




1 1490- 00 I 



1 1 :oo. 



1 J 52:. 6^ 
11532.25 
11541.83 
11553,41 
f [ 564. 01 
11574.60 



Secant 



30( 



f'- 



^3i.- 



7. 61. 26- 

7.62J26, 
7.63^16. 
7. 63;26- 
7,67:26, 
7.65;i6, 



iD.iO 



Slue "1 Pnuhlr— inc | Oi-e« mr U) n-oT^TlTT 



P^^J^ 



recs* orjHours 



5^44 



23,44- 



at-44ifi 



J} 



21. 



10.4411 



4c 10 

3*^ 9 



20_y J 



ao- 



i7« CT. xvr* 



Logarithmic Si oes I DouWe-iines, &e. 





040- 

3 



o 
4 

6 

13, 
16 



40 I>cgrc€i,~cr 2 Hotir^. 



Sine I Doable^sing 1 J-o^e^nt |q,ioo' | P. to* | Cottoe | DguH^e^^cosictg 1 Seoul jD.i^o*^ P. tq^ 



Cu*i(*c I DoiiWe-coimc 



9. 60806- 7Smo, 10909* 7; 



9*§ogai-So 
9. 80S66. 90 



40 



10* 1092 4» 80 
to< 10939,84 
10* 109C4. 8S 



10 
11 

£4 

^^ 
16 

*3 
J4 

»sl 

19 

5^ 
1» 

33 

^3 
37 



ao 9. 80881.91 
349.80196,93 
A89. 809JU91 
32 9, 80926, 91 
^6 9 80941 89 



40 



4^' 



40 9' 899^6* 86 
9,80971.81 

489.80986-78 
5^9- 8tDoi* 7a 
§69* 81016,66 



EO 



109 j 4. 



90 



lo* io9S4*9a 
(o, 1 0999. 9^ 
10. 11014-9$ 
10. 1 1099* 91 



130 Degrees, org Hours. 



D.ioo' 



o. 19193,25 

o- 19178. so 

o. r9t6|i t6 

to. 19148. tt 

JO. [9:33. 10 



15.0837,61 
3j.6c 

37.60 



10. >9it8»o8 
Lo* 19 lot* 08 
10. 1908S.08 
10. I 907 ;^. 09 



o, U044, 89 10. 19058^ 1 1 



to. J 1019. 86 
10* 11074.81 
10- 110S9* 78 
10* II 1D4, 71 
10. Ill 19 66 



D. 10^ 



9, 81051. f9 10. 11134* S9 

4 9. 8 1046. ^o| to, 1 1 149. 50 

8 9« 81061.4: ID. 11164*41 

no, 81076.31 10, 11179. 31 

169, 8109]. 2 1 ID. ( 1194.21 



41,209. 8] 106*09 
149. 81110.96 
189,81135.83 
319.81150,69 
369. 81165,54 



4^ 



4a 



40 

44 
4S 

. o 

4 

B 

ti 

16 



41 



10 
14 



o> 1 1209* 09 
io# IIIS3. 96 
10. 1 1238,83 
10* n 153. 69 
10. 11168, ^4 



9,81180,38 
9.8119;. II 

9. 81210.03 
9,81114' 84 

9. $1139.65 



9.81154,44 

9, 81169. 23 
9.81284*01 
9^81198,78 

9.81313.54 



9.8131S 19 

9.81343.03 
189.81357.77 

319 8i372,50 
369. 81387.2 



4^ 
4* 
4a 
4? 
44 



42 



45 
U6 

»7, 
48 



43^ 



f^5 

(4 



ifi 



4019. 81401. 91 
449 S 1416. 63 
489,81431.31 
^19.81446,00 

5^9.81460.67 



09.81475.34 

4 9.81489.99 

89.81504.64 
119.81519. 28 
16 9. 8 1533.91 



209.81548.54 
149*81565.15 



Ac 



+3 



.40 



44^ 



9.81591,35 
9.81606.94 



9.81631. 57 
9. Si 636. 09 
9. 81650.6(1 
7. 81665.21 
9.81679.75 
9. 81694. 19 



Sirt^ 



10. 1 1183.37 
10. 11198.31 

10,11313.03 

o. 1 1317. 84 

10, 1 1341. 65 



15.07 
15.07 

aS'03 37vSS 
H^03 37S> 
15,0037,50 
15.00^7-50 
H- 9^ 37-47 
^4-9;37-4S 
54^9537- 4^ 

^4* 93 37' 40 
>4- 93 37-401 

4-9037-35 



10. 18968.4' 
fo. 18953*50 
TO4 18938 
10, 1892^,^^ 
10. 1890^.79 



to. 18893.91 
to. 18879.04 
10* 18664, 17 
I o. 1 8849, 3 
lo, 18834^46 



lo- 19043. 14 

o. I9028- 18 

10* 19013. 11 

^lo■:fel?1!^^•fi3^^s 
!^:-!' -^ ^4- ^s 37- 3^ 

H^fi>37-^7 
14.8537.1 

14*8337,15 

37*^5 
37. 10 

37**7 

>7 



5iue 



88415.4c 
88414. 7 y 

88404. iS 
88393. S7 
88381. 94 



14. 83 
14. 60 

M*78.. 
14.7837 

»4^77 37 
14.7537.12 



9- 

V* 
9. 

9* 
t 
9- 
9 
9- 
9 

5_ 
9. 

9* 
9' 

9. 

t 
9- 
9^ 
9' 

"? * 

9*88111,85 



8837*. |i 
88361. is 
883 1 [.04 
88140* 59 
8S319. 74 



88319,08 
88308*41 

88297. 74 
88287,06 

88276.38 



Duubie*it:>e 



0* 18518.40 
o. 18517*79 
o* 18507. 16 
o, 18496. 57 
o* 18485.94 



10* 18819. 61 
10. 18804, 7^ 
10. 18789,97 
to. 18775. '^ 
10- 18760*35 



^4- 73 



37. 10 



^4 7»37'07 



10,11357.44 
to. 11371.23 
10. 11387.01 
10^ 1 1401, 78 
10. 11416, 54 



10. 11431*29 
10. 11446. 03 
10. 11460.77 
10,11475.49 
10. 11470.21 



TO. 11504.91 

to. 11J19.61 

10.11534*31 
10. 11549.00 

10^11563. 67 



0*11578,34 
10. 11591.99 

to. 11607.64 

10. 11<]12. 18 
10, I 1636,91 



to. 11651. 54 
10. 11666. 15 
10. 11680, 76 
fo. 11695,35 



10. I J 714. 52 



10*11753,65, 
to. 11768*21 
10* 11781.75 
10, 11797.19 



Doohle-iine 



o* 18745. 56 

^•>^73®*77 
10. 18715* 99I 

o. 18701.13 

10. 18686.46 



14*70 

14- 68 
14.68 
14.65 

34,65 



10- 1 867 1. 71 
10. 18656.97 
10. 18641.13 
10. 18617, 5^ 
10- 18611. 79 



£4-58 

^4-57 
H* 57 
M-5S 
24* S^ 
24. 51 



24- 50 

^4' 4« 



10, 18598.08 
10*18583.38 

10* 18554.00^ ^ 
10.185 39.^3 



to. 18514.66 
10. 18510.01 

10. 18495*36 
to- 18480* 71 
to. 1 8466. 09 



to. 18451.46 
10 18436. 85 
10. 18421.24 
10. 18407. 6^ 



Q. 11709*94 |0. 18393 ' ^^ 



10.18378.46 



10. 11739.0910* 18363*91 



10.18349.34 

10. 18334. 79 
to* 1 8310. n; 
10. 18305. 71 



CoMTc^int 



37^05 
37,0a 

37.01 
36.97 

36^ 97 



^4-45 
24-45 
H-43 
14- 4^ 
14*40 
14*38 
14.38 

H'3S 

H*35 
H'32 

14.31 

24.30 

14. iS 
14.28 
24*1 

14. 13 



Li.lOO' 



44-6336.95 
14.6136.91 
14* 60 36. 90 

36.85 
36.8 

36, 8a 

36, 77 

36-77 

36-75 
36.7 

36,71 

36.67 

36.67 

36.6 
36. 62 
36.60 
365. 

36- S7 

36-5 
^6*51 

36' 47 

36* 47 

36* 4S 

36.42 

36, 42 

36*37 

36-35 

36-3 



Di<i' 



88165. 6 J? 

88154-99 
88144, 4^ 

88333, 



883 ti* 13 
8820 1 * 40 
88190.67 
8B 1 79. 92 
88169, 'g 



88158.43 
88147-66 
88136.89 

88116. 12 

88 II J. 34 



88 104, 55 
88093. 76 
88081.96 
88071. 15 
S 806 J. 34 



88050. 51 
88039, 70 
88028. 87 
B8ot8.03 
88007. '9 



87996. 34 

87985. 48 
87974.62 

B7963.75 
87951, 



II 



87941.99 

87931* !C 

8 7920. IT 
87909. 30 
87898.40 

87S87. 48 

S7876.5 

87865-6 

87854- 7<> 
87«43* 7^^ 



S7832.8 
87831*86 
87S10. 90 
87700.94 
87788. 96 

87777-99 



077I475.31 
o. 18464.68 
o. 18454-04 

0.18441- 39 
o. 18433 



0* 18413. oS 
o. 18411.41 
o. 18400* 74 
o* 18390*06 

0. 18379.37 



Cobine 



c. 18368.68 
o* 18357-99 
0, 18347.18 
0*18356.57 
o* 18335. 85 I 



Com:<2iii 



eo« 11574* 



0.115951 

O. 11 6061 

o* 11617. 



o. 11617* 

Q* 1 1638. 
O. 1 1 648- 
0. 11659. 
11670. 



Q. 11 



680. 

o. 11691^ 
o. itjoa- 
o* 11711- 
o* 11713* 



o, 18315* 13 

0.18304-40 
o. 18193.67 
o* 1 8181. 92 
o. 18173* 18 



o. 18161.41 
o. 18150.66 

o. 18139.89 
o. 18129. ^1 
o* 18218* 34 



o. 18207. 55 
o* 18196.76 
o* 18185.96 
o. 18175* '5 
o. 18164. 54 



o, 18153*51 
o. 18141.70 
o. 18131*87 

o. 18111.03 
o. i8iio> 19 



o* 18099.34 
o. 18088.48 
o. J 807 7* 6 



JH077. 6 

o* 18066. 7 
o. 18055.87 



o. 18044,99 

O. 18034, 10 

o* 18013.11 
o. 18013. 30 

0. 18001.40 



o. 17990.48 
o* 17979. 56 
0. 1 7968. 63 

0.17957.70 

0.17946. 7 C- 



0.17935.8 
o* 17914.86 
o, 17913.90 
o* 17901.94 

o. 17891. 96 
o. 178S0. 99 



Double.ccuiikC 



O- 1 1 734- 
o. 11745- 

0*11755- 

o* 1 1 766* 

0-11777* 



Op 11787. 

o. 1 1 798, 
o. f 1 809. 
o* n8io, 

o. 1 1 830. 



o, 11841. 
o* 11851. 

c. 11863. 
O* 1 1873, 
o* 11884. 



o. 11895. 
o* 1 1 906. 
o. 1 1917* 
0* 11917. 
o. ] 1938, 



o. 11949- 
o* 11960. 
o. 11971. 
o* 11981. 
o, 11991, 



o. 11003 

o. 12014 
o* 11015 
o. 11036 
o, 11047. 



o. 11058 
o. 11008 
o* 11079 
o. 11090 
o. II tor 



66 
S» 

38 
15 

-il 
01 

90 

79 

70 
60 



o* mil. 
o. 11113. 
o* 11134- 
o. 11145* 
o. 11156. 



o. 11167. 
o. 11178. 

g. 11189 
o. 11100. 
• o. 11211. 

TC. (1112. 



S&caoL 



139 Degrees/ or 9 Hours. 



26*8 
i 7. 93 16. 90 

93 36, 90 
17.9511^.91 
17.9526.92 

7.9736*95 
17,9816.97 
1 7* 98 16* 97 

18.00:27*00 



17.01 
17*01 

17*05 

17.0 
17.07 

17. 10 



17- 
7- 
17.15 



37* 
17. 



18*13 
18.15 
18*15 
18.17 
18.17 



O 100" I), 16 



i8»oi 
1 8- Oft 
18*03 

18.03 
18*05 

18.07 

18.0 

18.0 

18. 10 

l8. 10 
18.11 
s8. !3i 

18,13 

18, 15 
t8. 15 
18. 18 
18,17 
i8.io|i7*3o 

18. iop7«3o 

18.12 
18.21 



17* 10 
7-ao 
7.1a 
7.2a 

17.2 
17- a 5 



^7*3^ 
17.3a 



i7i44i< 



4^*5 
11 



»7-M 



ic 

16 

11 

8 

- 4 






ly. 






1^4411 



u 



*7^35 
37 

57-37! 
^7*40 

17.4c; 



16. 30 17* 415 
18,1817.42 



OhiiC I DaMble^co- ine [ Stcmt j D.»o o^'| D. ro' | Stng Doubl^unc | ^Qjccani J0.to&^^|D, io> 



49 iJegrees, or 3 Hoiirs 



7 



40 
36 

18 

±*. 

»o' 

16 

11 

8 



16* o c 



T, XVL 



Logarithmic Versed -sines, Co versed-sines, &e. 



TJV 



40, 09.3^913*3+ 
9 3^48* 04 

9,37017.39 
9> 3705^.0 



4 
B 

J* 
16 



*4 



40.40 
44 
4S 

56 



41.409. 37604.40 
a4 9v|7^36-?9 
3S9v37^73- ifJ 
3» 9' 3 7707- 51 
3^9.3774^86 



4* 
Be 

11 

16 



joUegriieST or 2 Hours. 



Crrve* K^l-iiru P . jop" 



1^*37086.69 

9 37»i!-3 



a& 9- 37 1 IS- 9* 

3^ 

3^ 



9,37190,51 
9* 37215- oS 

9,37459.65 
9.37294. 19 
9-373*8.72 
9'373<^3'^3 
9' 37397 



09^ 3741a. 3 
9. 37466. 6S 

9- 3750^-13 
9^ 37535-57 
9.37569.99. 



, u 40 



9^3777&*i9 



449*37^^0. 



48 



9-37544- 
9.37S79.DS 



ti« o 



(jf4S-ao 
24 

2S 
32 

3^ 



569.37913,35 



9-37947,60 

49*37981.84 
89. 380 [6* 06 

lag* 38(^50^ 26 
1619.38084. 41; 



.40 
44 

48 
5a 



9.38118,63 
9,38153.79 
9*38186. 9-^ 
9.38331.06 



9.38289.27 
9-3^3^' 3 > 
9* 3^357- 43 
9,38391.47 

^6 9.384^;. 51 



9" 39459- 53 
49-38493-54 

89-3! ^^7 '53 
129,38561. 51 

4 i^|9i3^595' 47 



5oj43,ao 

24 
it 

3* 



44' 



40 
44 

48 

5^ 
c 



9, 3S''^a9. 4* 
9,38663,35 
38697.3 

5^:4 1 



169.3876(^.06 



9 38798.9:1 

> 38833. 78 

9.38866.62 

38900. 45 

38914-2^ 

9. %BqbB, 06 



57^83 

57- So 

57-7^ 
57-77 
57^73 

S7* 72 

57,68 

57*^5 
57* ^a 
57.63 

57*57 

57' 55 

57*5^ 
57.50 

57-47 

57-45 
57*42 
57-40 
57-37 
57^35 

S7-3^ 
57,28 

57-^3 
57.22 

57^ '7 
57-^3 
57*12 
57.08 

57-07 
57*03 
17-00 

56.98 
56,97 

5^-93 
36, 90 

56,88 
56.85 

56.83 

56,80 
56. 78 

5^7 5 

56* 73 
56. 70. 

56, 68 
56,65 
56.63 

56- 6- 

56- sfi 

56.55 

5^*53 
56,50 

56^48 
56.45 
^6.42 
56. 40 
56.38 

5^-35 

S^-33 



D. JO* 



130 Degrees, or S Hom^. 



*ui^criea-4imlO. too*' 



S6.75 

S6* 70 
86,67 
86,65 
86. 60 

86,55 
86.52 
86,47 
86.42 
86. 43 
66, 3 q 
86.33 
86,27 
86.25 
86.20 

86.17 
86. 12 
86. 10 
86,05 
86. 03 

^5-97 
85.92 
85,90 

85-85 
85,82 

85-77 
«5-75 
85. 70 
85.67 
85.62 

85. 60 

85-55 
85,50 

85 47 
85- 45 
85,40 

85-35 
85,32 

85,27 

85.25 

85,20 
85.17 
85.13 
85, 10 
85.05 
85*02 
84*97 

84-95 
84. 90 

84.87 

84.82 
84.80 

84-75 
84,72 

84.67 

84,62 
84. 60 

84.57 
84.52 
84.50 



SuvejjT.eo-iin*. O.ioo' iXtO' ^UN.Oveisi?it-^ih. ihi o 



D* 10' 



55392.65 



b'i 



26 c 



55 
55238.45 

55**'-33 
55184.20 



55157,06 
55129.9a 
55102. 76 
55075-59 

^^04 8. 4T 

5^021,22 

54994,01 

549661 Bt 

54939- 59 
5+913^ 



54B85. t J 
54857*86 
54830. 60 
54803^33 
54776.04 



54748* 75 
547*^-45 
54694^ '3 
54666. 8 r 

54^>39*47 



54612* I 

54584-77 
54557-40 
S453O.02 
54^02^ 



45' ^ 
45-1/ 
45, 2C 
45*22 

45*^3 

45^ ^3 
45.27 

45- 28 

45-30 

45- 32 

45-33 
45-35 
45*37 
45-38 
45- 42 
45' 42 
45-43 
45-45 
45 48 
45-48 

45-50 
45-53 

45-53 
45-57 
45-58 



54475-^4 
54447-83 
54420.41 
5439^-98 
243^54 
54338.09 
54310.63 
54^83. 16 
5425;- 68 
;42a8, iSj 



54300* 6y 

54^73- '7 
54^45-^4 
54118. 1 1 

^'4090- 5^ 



54063,0 
54035.44 

54007. 86 

53980,2 

s-3953-^8 



539^5- 07 

538^7-45 
53869.8 
51842. iB| 
5^814. 53 



53786.86 

53 7 59- (9 
5373'* 5 < 

53703,81 
53676, 1 1 
53648,31) 



CovericJ'SiJH 



45 58 

45.63 
45^63 
45-63 

45,67 

45*68 
45. 70 
45.72 

45-73 
45-75 

45- 77 
45^78 



'^7-75 
'^7*75 
>7.8& 
67.83 
67.85 

67.85 
17.90 

67. 92 
67-95 
^^7-97 
68. 00 

68, 02 
68.05 
68*07 
68. 12 

68, 12 
68,1^ 
68. (7 
6S, 22 
68.31 

68.25 
68. 30 

68, %0' 

68. is 
68.37 

68.37 
68,42 

68.45 

68.45 

68. 50 

68. 53 
68.5; 
68. 57 
68. 60 
68- 62 

68, 6j 
68.6- 



45-83 
45-83 
45 85 

45.88 



45. 8868. 8 



45-9^ 

45- 9* 
45-95 
45-97 
45'9^J 
4J'9« 

46- 02 

46- 03 
46, 05 
46. 07 

46. 10 

46. 10 

46. J 2 
46, 13 
46. 17 
46.17 



10,34700. 16 
10.3469;, 56 
fo, 34690, 96 
10,34686.36 
(o, 2468^, 75 



10,24677. 15 
10,24672, 54 
ro. 34667. 93 
10. 24663, 31 
10. 2 46 5 8, 70 



10,24654,08 
[o. 24649, 46 
to. 34644*84 
10, 24640. 3 J 
10,246 35, 59 



45,8068.70 



68.75 
68.75 

68.77 
68.82 



66.87 
68.87 
68-91 

68. 97 
68.97 

69.02 

69,05 
69.07 
69. 10 
69.15 
69,15 

69.17 
69* 20 
69.25 
69.2 



T>, i QQ* 



46, 20 69. 30 



D- iv' 



10, 24630.96 
ID, 34636,33 
JO, 24621, 69 
10, 246i7#o6 
io> 34612. 43 



io, 24607.99 
20. 24603. 14 
JO. 24598. CO 
10. 24593.86 

10.24589, 21 



10,24584. 56 
10, 24579. 9^ 
10.24575.36 
10.34570,60 
10,24565194 



ID. 24561.28 

10.34556.62 
10^24551.96 

10.24547^39 

10,24542.62 



10-24537,95 
10.34533,28 
10.34528.61 

10.24523r93 

m, -£4519.25 



10.24514,57 

to. 34509. 89 

10. 24505. 21 

10. 24500. 53 
to. 24495 J; 



10.24491, 14 
10,24486.45 
ID, 2448U 75 
10.24477.05 

iQ. 54473. i?j; 



10. 24467. 65 
10. 24462. 9; 

lO. -2 44 58* 24 

10.24453- u 
10. 24448.83 



to. 24444, 12 

10.24439,40 
10, 24434, 69 

io. 34429* 9 
!o. 2449^5* 25 
to, 34 4 30, 5 



67 

6? 

.67 

.6& 
,bS 
.70 
.6S 
.70 
.7c 

■7" 
■7a 
,70 

■7» 
.72 

■73 
' 7 
■73 
■7» 

7S 

73 

■73 

75 

7i 

7S 
75 
77 
77 
77 

77 
77 

'I 
78 

78 

78 
78 

80 
80 
80 

80 
80 
82 
82 
83 

82 

8n 

83 
8^ 
83 

8> 
85 

83 
85 

85 

87 
85 
87 
87 
S8 



to. 



t r. 

tt, 
1 1* 
1 1, 
11, 
1 1. 
It. 
i 1. 
I I, 
I [. 
1 1. 
t 1. 
J t, 
I 1. 
1 I* 
i I, 

n 
\ I 
It 
1 1, 

Tl. 

f I. 
n, 
1 1. 
11, 

u. 

u, 

I t, 
t I, 

xu 

£1. 
II, 
1 I. 

u. 

tt. 
If. 
1 r. 

J 1. 
I. 

ti. 
ti. 
II. 
11. 
1 1. 
[ I. 
It. 
11. 
[ I. 
11, 

11. 
It, 
1 1. 

tE. 

Tt. 

I I, 
I I, 
U. 
II. 
It. 



139 Degrees, or 9 Hount. 



00^1 D. 



50 
50 
50 
52 

50 

52 
55 

55 
^S 
55 
57 
S5 
57 

57 
. 60 

.60 
-57 
.62 
60 
60 
63 
62 
62 
62 
65 

65 

65 

65 
67 

67 

67 

67 
67 

70 

TO 
70 

70 
70 
72 
7^ 
72 
7^ 
75 
75 
75 
75 

75 
77 
75 

77 
77 
80 

77 
80 
80 
83 

ID' 



Vciicd:. m 



10. 21558. 14 

10.31564.03 

JO, 21569, 92 

10. 31575.80 

10, 2 1 581, 69 



[0.21587. 57 
10,21593.45 

10. 21599. 32 
10.21605, ^o 

ID. 2161 1. 07 



>. IQU i* tE>' 



to. 21616. 94 

to. 21622. 81 
ID, 2i6s8. 67 
10.21634. 53 

10. 31640.40 



to. 31646. 25 
JO. 21652. It 
10.21657,96 
to. 21663. 82 

to. 21669, 67 



10. 21675, 51 

10.21681. 36 
10.21687.30 
10.31693,04 
10.21698,88 



ID. 21704. 72 
10.21710. 55 

tO.3i7i6.3S 
10*21733. 21 

10.21728. 04 



10.21733. 86 
to. 21739. 69 
10.21745*5 

to-»»75'-33 
10.21757.14 

to. 21763.96 

ID, 21768. 77 
10.11774.58 
10.21780.38 

10,31786. iq 



o. 21791. 99 
10-21797.79 
10.21803. 59 
10* 31809.39 
10,21815. 1% 



10*21830,97 
10.21626*76 
10.31832. 55 

10,21838,33: 
so. 2 1844 la 



JO. 21849. 90 

10.^1855.68 
EO.21861,45 
10,21867.23 

tO' 21873,0c 



to. 21878, 77 
io*2r884. 53I 
10.21890,30 
10. 11896. d6 

ID. 2t901* 8s 

JO. 2i'r 



9,03 



5S 



53 



18,44 41 



14. 



S LlCOV c 



loff ' D.fc 



!ftver^ffd-'}nc4 D, roa" I D. 10' | VcrscJ-^irn? [p^iog^^JD. to' pncuver^d 511 l|i iJ!H!)'{i> to | Suvtfrfird-.tinc ID i:?o"'[D.n* 



Yy 



49 Degfcu&^ org Hout^, 



18. 



^io 



16. 



T C 



178 CT. xvr. 



Logarithmic Sines, Double-sines, &c. 



C! T 



41 Degrees, or 2 Hours. 



Siiv.* I D-mKIc- ine | Cn^ecant |0 roo | D. iq | Ctn^Lne Oouhlp^gintne ( Scirani (D.too'i D.io* 



. 81694. 2.^. 
. 8170S tii 

.R 1757. a; 



.S1766. B; 

.Si78f.3'=i 
. 81795- tii 
.Bitfio.aS 
. 8:Si4-74 



.i:tb08.o7 
. K1S82. ;o 



?iiuMe-i.iixi 



■ fiuji;. 7^;l 
- 8 m; 40, tz 
. 9irj;4, 1;- 

.a [08. as 



a4;9.8:ij;j7.6;| 
ay, 9 t>aor 1. 9'': 



50 9. 



> +7' "3 ^J 



H2o^4,96| 
83,069. ^7| 
K1081. ;S 
B30i;7. L d 
SiM^a. 17 



K2126* 4'' 
.82140. 71 
.83155.0.; 
. 82169. -'''' 
■ Sir8^> ;i 



2ti.,9' 



8121 1.98 
S;2a6. 21 
82240, 421 
S2254,^Ni 



52 9. 



822^]B,Hj| 
P2233. 02 
S;297, 2: 
82311,38 



81^ V», yi 
.82;(jH.oo 

. H2jl82. II 



3^' 



. H2410. ;t7 
.ii2^^4>4K 

-824;.8. 5^ 
.Ji*24;2 fi7 
■_824/.6. 76 
■ ^248-. 83 
. Bi4;4.9o 
. 825CH.9/1 
► ^'2523. 0[ 
.82^; 17.01; 



1797- 
[8t t. 
1826. 
1840. 

1869. 
[884. 
1898. 
19(3. 

1942. 
1956. 

[97[, 

19H5. 

199;. 



20 1 4 
Z028 
2043, 
20^7, 

237 L, 



lit 

82 

34 
85 

3l 

64 

^7 

^^ 

3= 

By 



8305. 
8291. 
S276. 
82^12. 
8247- 



131 Peg rcc£> o r 



FB 



oun. 



^^::liv^iV4.oS 

■24,08 

[24. o: 
-4^-: 



2 1 36. 

2 [DO, 
21 [4, 
2 [29. 
2143. 



9^ 

6;{i 



21^7,9'. 
2172-27 

88 



2186. 
2100. 
221 5. 



2229. 
2243. 

22SB. 
2272. 
22 86. 



1 , 

4^>i 

26J 



2300. 
2314. 
2329. 

2386, 
2400. 
2414. 
2428, 



/ 1 

9H 

2e 

4^ 
6^ 

Si 
02 
21 

^: 



[0. 

to. 

iO* 

o- 

o. 
o. 
o. 

o. 

Q. 
O, 
Oi 

o 
o- 
o. 
o. 
o. 
o. 
o- 
o^ 

o- 



o. 

o. 
o. 
o- 
o, 
&. 
o. 



2442. 

24^f>- 

247J. 
2485, 

2499' 



/ ■ 
8/1 

]^ 
if 



2541, 

2;69. 

V?97' 
261 r* 
2626- 
264^ 
26^4. 



i'i.Mihlr-.iTit 



82 31 
8218 
S204 

Si 89 

^i 

H 1 60 
,Si46, 

Hit; 
B^3, 
8o8a"" 
8074, 
S059, 
Ko4^, 
B'j ^ r 



71 

6r^^''^ 
_>24. 17 



D to 



^6. 30 
^6.27 
^6. 2; 
^6-25 
^6. 20 
^j. 20 






8: 



^— 24. 02 



j6. J 2 

^6,07 
/j.o; 

46. 02 
i6.oo 



8016. 

8^02^ 

7988. 

7tj;'j- 



1.24* GC ID. 00 

.^^^1**J7 ^v9> 

—.23' 9^5- 9^ 
i''->9v:t5^9^ 
04i^.V9^iH:S7 



7945^ 
79^^- 
7916. 
7902. 
7887^ 

7^71- 
78^9. 
7845. 
78^0. 
7Kr->. 




7K02, 

778S. 

777.V 
7759- 
7745- 



?r2^S;ll^77 
,Jai-S, <5,7j 

»i!i.v 8235.74 

:f:23.7S^5.f.7 
H-65 

■^ja-i. 75 
t2a;.6Shj.i2 



35.64 
;5.6o 

o,|^>7^"^v57 

.J=.V7:^ ^S'57 



77^1- 
77 1 6, 

T7C2. 

76^8. 

7r.74. 

7660; 

7r,46, 

7&^=' 
76^7, 
7601, 



9B>l-^>!lv47 




7>7S' 
756r. 

7^47' 
7S>9- 

7 7^3' 

7491- 

7476- 
^462. 



211 „3 , 

F7k^55;^y-P 

^,23. ^2 55. 27 

-'"23.5c 

^5- 4« 
2^48 



^4 

9: 
9' 



^^ 45, 
23.4: 
i3'4.- 

^^4f 
-3-4- 



^-iOC- 



15,22 
r^ '7 



''> 



ic 



>. 10 



blue 



*='7777 
B7767 

87756, 

H7745 
^;77i4 

S772I 
87711 
87700, 
8708.7 
^^7*^7^ 



87667 
8-6 56 
B7645, 
S7634 
B7623 
S7612 
87601 

^7^:9 

^7>v 
^7>45 
87^34 
?75^1 
87^f2 



=^73' 

87490. 

^7470 
874^7 
8745^ 

87445 
87434 
^7433 
«74i^ 



873B9 
^7^8 
^73t>7 
^7355 
R7U4 



*^7333 
87322 

S73M 
87299 
S72S8, 



«7=77 
872^*5, 
87254, 

^7-43 
872^2 



87220, 
87209, 
87108, 
87186, 
87175 



87 164 
R7152 
87141 

^7^30 
87118 
87107 



Dfiubie-^iiie 



4^ 

^7 
12 

9i 
79 
61 
4^ 
^ 1 



22J 

76 



27 

02 

7^ 
49 



94 
6f>| 



C jsjnc 



Df^ 



i^^ Degrees, or q Hours, 



Cu^'Ui^ I noyhle-u^Kine] S.> j>u |n l ^o | Tl. jQ- ) 5ine | DnuSJ^^Hne | Cu.ecriu 



78 So, 9tr 

7S70. oc 
7859.01 
764^*0^ 

782^;, 00 

7803, 96 
7791-92 
7781.89 



777^-64 
77^9-80 

774S3w4 
7737-68 
7726.6f 



7;'v53 
7704-4, 
7693,36 
76S2.27 
7671- 16 



7't6o. o(^ 
7648.1)^ 

7^37- f>^ 
762'^j. 60 

7^' ;^ ;6 

7604. 42 

7^82* II 

757e><9> 
7;;9-79 



CiJM^diic 



7337' 4^j 
7526.35 

7.^«5-05, 
7v^3-fiv 



:49a 6>' 
74S1.431 
7470- as, 
7453.99; 

7447-76, 

7436- 52^ 

7425-7, 
7414- Ci" 

740=. 7^i 



73^0,22 

73/^8. c>4i 

73 1 7' 66] 

734tN37' 
ro. 1 733V07; 

73^3- 'f^ 
73'=^-45| 

7^0T. i^ 

7289.81 
7278.48 



7267. [^ 
7^5v79 
7^44 44 
7233. oP 
7221.72 
_7_=^i^o. ?; 



0.ioo''»D. Jti' 



2222 

^^33 
2243 
2254 
216; 



2277 
2288, 
1299, 
2310 

2^2r 



a.H3 
^3^4 
^3^x 
^376 



=13^7 
2398, 
2409, 
2420 
2431 



344^ 
1454 

2 176 
24^7 

249'> 

2509 

3>2C 
2,32 



^5^4 
2505 
2576 

^5*^7 
2;99 



2610 
2621 
2631 
2644 

2''i 



T? 



2666 

- ' V / 
2688 
27OOH 

27 I r 
2722 
= 734 
= 74v 
=^7^6 
2767 



2779 
2790 

280 I: 
2813 
2S24. 



283^, 

3847 
285S 

28''^9 
2S81 
2892 



20 

26 

06l 
18 

.^' 
44 

88| 
5! 

21" 



39 
57 
75 
95 

3>' 
56[ 

'I 

2_4l 

4Si 
''! 

37 
9^ 



^ei:.^l>^ 



S.32 

8.32 

8-33'^ 
8-351^ 
8.37!! 
S-37 

S'3** 
8.40 
8,4o|27 

6.4=1=7 
^•43>7 
8, 431^7 
8.4^27 

*>- 471*7 

8.4; 
8.4S 
B.48 

8.52 
S.50 
S.53 

a. 53 
8.55 

8. 5; 

B-57J: 
8,5827 
8. 58 27 
S. 62^27 
8. 60^27, 
8. 6 -1 7 

8.6^;27 
3.63;27, 
8. 67^:^8, 
8.6728 
8.67(28, 

8. 68:28, 
S. 70 28 



8. 70: 

8.73I28, 

8.7^128, 
S.7;'i8 
8.77 ■' 
3,tS 



S.tB 
S. Kc 



8. 82 
8,8^ 
8. 85 

8,8; 

8,87 
8,8; 
8.88 
8. 90 

8,92128 
8.92I28 



.93 

' 93 

L95 



' 100 



48 Degrees, or 3 Hours, 



D 100' i D*io* 



1 6, o\ 

is) 

»5-44 



4<^, 

28 
I 5- =4 



20 

16 

12 

S 

^5- -1 



50 
49 
48 
4? 
4* 



46 

4-44 



04S 

*3 

43 
4» 



40L(C 



28 



^4-24 



so 

16 

i: 

E 

U- 4 



1* 

H 

34 

33 
11 



'4- ^P 
if 



5^ 
48 

^t'44 



31 

'3-^4 



20 
1 6 

3 

8 

^^ 4 



IS- o 

S6 

5* 
48 

44 



40 

28 
[3.24 



30 

16 
13 

8 

4 

I 2, O 



3 



4&I5 

3Hn 

2a 
It 



if 
»7 

^3r 



10 



I 



,Ro C.T. XVI. 



Logarithmic Sines, Doublc-sinesi &e. 



T 

m 



42 Degrees, or 2 Hours. 



Sine I Doubje-i^M^c | Co^ecanl [IX»oq"|D. lo* | Ccisin^ jOoubk-cosmti | Secaat (D.toqf^^ D.io^ 



Cosme 



4 

8 
11 
16 



9. 825 5 1, ov 
9.8^579, 13 



48, 



30 

33 
^4 



29 



39 



40 

43 
44 

Ji 

>^ 
53 






Douhle-cusinc 



»07. I 5 



10. 1^654-09 
[O. 12668'^ \1 
lo, 12682- 13 

10. 12696. 14 

ro. 12710. 1 5 



48. 209. B262U 14 [o. 12724. 14 

249, 82653. 12 10^ [^738' 1% 

3r39.^2649> vo 10' 127;!. 10 

9*82665,07 10. 12766.07 

I- 8*677. o; 10. 12780. 03 



3^ 

q6 



9. $2690. 9H [o. [2793. 9B 
9. 81704* 9310* 12807* 91 
9.8^718.87 to. 12821.87 
9.82752.79 10. 12835.79 



;' 
t. 

J I 

12 

14 

1549. 09.82760.65 10. 12863,63 
I r 49.82774. S3 [0- 12877. 53 

17 89. 82788. 43 10. I 289 E. 45 

tS 139.82802,31 10. 11905.31 

U/ 169.82816.1910.12919,19 

10 49. 209. 82830. 06 10- 1^933- 06 
21 24 .J. 81843- 91 '^' 11946*93 
%% 289.82857,7810.12960.78 
^5 52 9- 8287 r- 63 ro- 12974. 65 
369.82885.47 [O- r 29^8. 47 



569. 82746.71 



9. 82899. 3^ ^^' 15002- 30 
9. 81913' 12 10. 13016. 12 
9^ 82926. 94 iO~ 13029, 94 
9-82940.75 10. 13043-74 
B2954. 5410. 13057- S4 



49.40 
44 

4B 

50. 09- 82968* 33 10, 1 307 1. 33 

49. 82gSs. 1% 10. 13085/12 

8 9, 82995 . 89 1 o. 1 3098. 89 

12 9. 83009.66 10. 131 12. 66 

1 6 9. 83023. 41 10. 1 3 T 26. 42 



;o. 20 

24 

28 
3^ 



50. 40 9. S3 105. 80 EO- 15108, 80 

44 9- 83119. 50 10. 13222. 50 
4S'9■83^t3*20 10. 13136.20 
52lg. 83 146. 88 TO. 15149. 88 
56'9- 83160* 56 to. 13263- 56 



|it 09.83174.3310.15^77.23 

49. 83187, 89 10. 13290. 89 

89. 83201. ^^ to. 13304- 55 

119.83215. 19 10. 13318. 19 

169. 83126.83 to. 13131,83 



. 209. 83242, 46' to, 13345.46 
349.832^6.0910* 13559- 09 
289- 83269, 70 10. 13372. 70 
329-83283-31 10^ '336^-3^ 
369" 8^296- 91 10. 13399. 9t 



51.409. 83310. 50 10. i34t3. 50 
449.83324.08 10. 13427.08 
48|gi 83337. ^ '°" '344°' ^5 
^2 9. 8355 E. 12 I a- 15454. 22 
569-83364. 78 EO. 13467. 78 
09.83378.33 ^0- 13481-33 



SkFiC 



132 Dcgrcgs^ or 8 Hours. 



^ccu^t 



D.loo" 



10. 174.14. 88 J -» -'■5 ' 
10.1 420. 87 ^3' 35 35- oa 
To.EHa6.8l^3'3S3S-o2 
0.1 5392. 85^35 35- 02 
^^ ^ *3* 3* 34^ 97 

^3^ 3° 34" 9; 

^3' 30 34- 95 
34-9^ 
34*90 

25. 2534. 87 



to. 17378.86 
o- 17364. 88 
o 
o 
o 



10. 12849. 71 



EO. 17509.02 
10. 17295.07 

EO. 17281. 13 
EO- 17267. 21 

10. 172^3.29 



9.83037. 17 EO- 13140. 17 
9. 83050.91 10. 13155,91 

9.83064.64 to. 15167.64 
9.85078.37 (0. 13181.37 
9, 83092.09 10, 13 195. 09 




=^3' 35 

^3-^3 
^y 20 

^3. 20 

ij.20 

^3 



1 / 



34^7; 
^^ ^7 34- 75 



10. 17^39-37 

to. 17225.47 

lo, 172M1 57^ 

10. 17197.69^3* 334- 70 

10.. 71 si 8>3' 3 34-70 

^—^ 23' i=* 34- 67 

'^''7 '56-074 08 51 62 
'^'*?'+^-*^ 23.08^.62 
--7-^- 37 25. 07 ^{.60 



10. 17114-53 



^y'^s 



io» 16894. *o 



10. 16S80- 50 
10. 16866.80 

10-16855. 12 ^^^g^ 



to. 16784.81 



J4-87 
14.65 
34, 80 
U.80 
J4.80 



10. 17100. 70., „, 
r<j.i7086.88*3-°3 34-55 

.0.17059.25 J 8 3+-^ 

10. 17031.67,, „c . 

.o.t7o,7.88"-98^*'" 
' ' as. 95 34. 4a 



10. 17004. II 
.o..6^7'6.58"'93 34-4o 

34-35 



10. 16962. 83 j^ 

;^-'j949.09„.g8 

«o- '6935- 36 .a. 883; 32 



10. 16921.63 



10. 16907. 9V "^7 34. 30 



, ,o««-83 34.2 5 
.0. 16866. 80 *»• ^3 34. as 



10. <685q.44""'°34-ao 



10. i68ac. 77 

10. 16812. 1.;"- 77 34- I 

10. .6798. 45 "-77 34. «S 



22.73 



10. 2677;., 7 "-73 34- «o 
" '|2a. 7234.07 



m:!6j|3:"»-7»34-07 

./TJ V 43.6834.02 

22. 6~ 

22. 67 34. 00 



10. .6735. 30 "'^5 34- oa 
.0.1 67, 6. 69 "-^8 34. 04 

io.,67o,.oq»*-i7 34-oo 

'—- — Zaa. 6c ■11.07 

10. 16689. to:' /•'•* ^' 
to. 16675. 5, "-^3 33- 95 
.o.t6662.34"-^3.-53-9S 

.o.,6648.78«-^"-9» 
to..ft6?s.L"-^|33-90 



Duiihle-suni I C*(i:^c}cnur |n*ioo" 



a io 



Sine 



9.87107.35 
9.87095.97 

9.87084. sW 

9.87073.19 

9- 8706 [. 79 



9.87050.5 

9.87038.9 
9. 87027. 56 
9. 87016- 15 
9. 87004. 70 



34 57 



22. 8034.20 



34-10 



D. 10^ 



9. 8699^.26 
9.8698^82 
9.86970.57 
9. 86958. 91 
9.86947*44 



9.86935,97 
9* 86924. 49 
9. 869(3.01 
9. 86goi. 52 
9. S63go. 02 



tOi 

10. 

EO- 

10. 

10- 



10. 

10. 

to. 

10. 

to. 



9.86878.5 
^.86867-00 
9.86855.48 
9.86843.96 
9.86832., 42 



9. 86820* 88 
9. 86809. 34 
9.86797.79 
9.86786-23 
9.86774.66 



9.86765. 09 
9.86751. 51 
9- 86739, 9^ 
9*86728. 33 
9.86716.73 



9.86705. 12 
9* 86693, 5 1 
9.86681-89 

9. 86670. 26 
9.86658. 63 



9- 86646. 99 
9^86635-34 
9.86615.69 
9* 86612. 03 
9. 86600, 36 



9.86588.68 
9.86577.00 
9.86565.31 
9. 86553.62 
9.86541.92 



10- 

10. 

10. 
10, 
10.. 



9.86530.21 
9. 66518.49 
9, 86506. 77 
9, 86495. 04 
9. 8648^- 31 

9» 86471* 56 10 

9.86459.81 10 

9* 86448.06 10 

9. 86456. 29 iO 
9.86424- 52 *o. 
9. 86412, 75 10 



Co^^ine 



10. 

to, 

JO. 
10. 

10. 



10. 

to. 

ID, 
EO* 

10. 



7210.55 
7198-97 

7187. 5& 

7E76. 19 
7164.79 



7'53-3< 
7141.9: 
7150.56 

7119-13 
7107-70 



Covecsnl 



7096. 26 

7084- Si 

7073' 37 
706 1.91 

7050, 44 



7038-97, 
7037.49 
7016.01 
7004. 52 

6993. C2 



698 1 . 5 t 
6970. 00 
6958,48 
6946* 96 
6935-42 



6923. 88 
6912.34 
690D. 79 
6889*23 
6877,66 



6866.09 
6854.51 
6842. 92 
6831.35 
6819.73 



680k* 12 
6796. 51 
67 84. 89 
6775. 26 
6761- 63 



6749-99 
6738-34 
6726. 69 
67 1 5.03 
6703, 36 



6691.68 
6680. 00 
6668.51 
6656.62 
6644. 92 



6633, 
6631.49 
6609. 7 
6598. 04 
6586.31 



6574.56 
6562.81 
6551. 06 
6539.39 
6527,52 

^515-75 



Dfiublc-coiiiiic 



137 Degrees^ or 9 Hours. 



o. 13892* 65 
o. 12904-05 
o. i39t5.4^ 
o^ 12926. 81 
o. 12938.31 



o. 13949^ 61 
o* 11961.02 
o. 12973. 44 
o. 11983.87 
0. 12995*30 



o, 13006. 74 
o* 13018. 18 
o. 15029. 63 
o* 1504 1. 09 
0. 13052- 56 



o. [3064, 03 

0.15075. 51 

o. 15086. 99 
o. 13098.48 
o. 15109-98 



0. 15121*49 
0- 13155.00 
0.13144-5=^ 

Or 13156.04 
0^^3167^ 



dTo?" 



u 10- 



o. 13179- J» 
o. 13190. 66 
o. 15202.31 
o- 15315- 77 
o. 15225^34 



o- 15356, 91 
o. 13348,49 
o. i5i6o-o8' 
o. 13271.67 
0*13383.27 



o. 15394. 88 

o. 133°^- 49 
o, 13318- 11 

^* ^33^9- 74 
<^- '334^^37 



0-13353-01 
o- 13364. 66 

c»*»3376-3i 
0^133*^7* 97 
o-i339Q>64 



o. 13411.32 
o. 15435.00 

o- 13434- 69 
o. 15446, 38 
0-13458.08 



0.13469.79 

o. 13481, 51 

0-13495.23 

o* 13504.96 
o. 13516. 69 



0.13528.44 

o* 13540- 19 
o. 13551.94 

0.13565*71 

o-i3S7S*4« 
o- 13587-25 



8,9728.45 



^jeciiit 



3. 9&i 

8.98 
9. 00 
9.00 
9- 02 
9' 03 
9 05 
9*05 

9-07 
9*0 
9-08 
9, loj 

9- 
9' 



12 
12 

'3 

>3 

15 
17 

iB 
18 

2C 
30 
^3 

^3 

as 
a; 

38 
28 

30 
3^ 
3a 
33 
35 

35 

3fi 

3« 
40 

42 
42 

43 
45 
47 

47 
.48 
9.48 
9*50 



28-47 
28.47 
38. 5c 
28.50 

38, 5a 
38.55 
38.57 

38-57 
28.60 

38. 60 

38,63 

6.65 

8*67 

28.67 

38.70 
28. 70 
28. 73 

38. 75 
28.77 

28.77 

28,80 

33.80 

28.8 

28. S5 

38.85' 

18 87 

28.90 

28.93 

28. 93 

38,95 
28. 97 
38-97 
29,00 
39.02 

29.03 
39.05 
29.07 

19-07 

39. JO 

29. 

29. 



9.61 



Oioo' 



13- C, 
56 

48 
11-44 



4c 

3s 

38 

11.^4 



60 

II 

>7 

;6 



1 1^ 



54 

53 

i! 
305a 
1649 

4S 

47 
4b 



ij. 



4S 

5^44 
5*43 
48 ^ 



10.4441 




1 

12 
29.15 
39, 17 
39.30 
29- 20 
39. 33 
29.33 
29.25 
39.27 
29.30 
39*30 

29- 3* 

29 33 

^9-37 

a9-3 
- *9- 37; 
9. 62 39, 43 
9.62 29.42 
29.42 



O. 10^ 



C.'!>m'- I npuhte*cii^tatf I ^ecaiit |D,ioo^' | P, lo^ | Sirg |^anubk-Mnc [ Coi^fcant tD.i<xi'^|D. to' 



47^ Degrees^ or^ HgHrs^ 



10. 

Is 

9-44 



030 



40 
3^ 

28 
9.3411 



2Q 

j6 

12! 

8 

9' .4 

9* o 

56 

5* 

48 

8.44 



40 

3a 

38 

8- 24 



8. 



30 
16 

13 

8 

4 
O 



*5 
34 



31 



JO 



i82 C T, XVI. 



SI 



3^ 

33, 
34 



4' 

43 
44 



S»- 



4 
8 

i6 



36 



52.40 

44 
48 

^l 
e;6 



53- 



o 

4 
8 

12 
16 



2Q 

^4 
28 

3^ 
S6 



53-40 

44 
48 



54* o 



12 
16 



54.20 
24 

2S 



35 
36 
37 
38 
39 
40 54. 40 



3^ 
3^ 



4; 
48 

56 



55- 



o 

4 

8 
12 
t6 



55.20 

^4 
28 

3^ 
_^ 

SS*40 
44 



56. 



4a 
56 



Logarithmic Sines, Doublc-sincs, 8ee 

45 begrees, or 2 Hours, 



j^ine \ Double-^ lie [ Cosecant |g>nao' ( D. 10 | Cosine 



4Juiiij<: 



S337S-,. 
83391.88 
83405. 4T 
8i4iS*94 
^343 ^' 4^ 

^3445-9; 
83459,4^ 
83472.97 
83486. 4t 
3.1499' <K 



83^13,4^ 
83526.88 

83540-33 
^3553- 78 
9v07- ^2 



83594. oB 
8360;. 50 
83620. 9 [ 
836 u- 3 1 



83647,71 
83661. 09 
83674, 47 
83687.84 
83701. 



83714.56 
83727.91 
S3741-2; 
83754. 5S 
83767.9c 



837B1-22 

83/94-53 
83807.83 

S3821. 12 

83847.69 
83S60-96 
83874. til 

83387,47 
Syyoo, 72 



83^13. v^ 
83927,19 
S3 940. 41 

S39^'3''^3 
^39f^^-84 



83980.04 

^3993^=^3 
84006. 4-. 

84019.5.. 

840^2. yt 



84045.93 
S4059. 08 
84372. 2^ 
84085.3" 
S409S' qc 



84r T J. 62 
84124.74 
84137.85 
84150.95 
84164.04 
34T77- 13 



)Oul»lv-iO^^Jle. 



o. 1348'' 3.1 
o. 13494- 8 B 
o. 13508.41 
o. 135S1.94 
o. 13535.46 



o. 13548-9 
o. i35^^M7: 
o* T3575.97 
0*13589.4^^ 
o. 13602. 94 



o* 13616- 41 
o. 13629. 88 
0-^3643.37 
0. 13656* 78 
o. 1^670. %i 



o. 13683. 66 
o. 13697.08 
o. 13710^50 
o. 13723. 9 [ 
o- '3737- 3 ^ 



13750.71 
13764*09 

13777-4^ 
13790-84 
13804. 21 



o. 13817* 56 
o. 13830* 91 

0*13844.25 

o. 13857* 58 

O- 13870. Qf. 



o. 13984-22 
o, 13897. ^3 
o- 13910. 83 
o. I3i3r4, 12 
0.139^141 



o. 13950.69 

o- 139*3^9^ 
o- 13977- 22 
o- 13990*47 
0.14003.72 



o. 14016* i;6 
o. 14030. 19 
o. 14043*41 
o- 14056.63 
o. i4o69> 84 



o- 14083. 04 
o, 14096. 23 
o. 14109.42 
o. 14122. 59 
0^135. 



O- 14J48. 9:* 

o. 14162.08 

o* T4i75-a3 
o. 14188.37 
o. 1 410 1. 50 



o. 14214.62 

0.14227,74 

o. 14240* 85 

0.14253.95 

o. 14267.04 
o. 14280. 13 



Doutik-siiic 



^c^:rfl;t 



'33 degrees, or 8 Hours 



6621.67 _ ^g 
6608* 12'^* 5^ 



6581.06 ^^^3 

6567, 54"* 53 33 
_> .r ly ^2* 5233 



6527.03 „„ ^c^^ 

[6513, 54 ^ ^ ^^ 

6100. Ob * ^^ 3^ 

=» 12.4533 



M6*S9-. .,.. 
6473*12*^^533 
/^^^ i. 22. 4a 13 



6446.2a 
6432. 78 



6410* '14 

6393. CO. 3/33 

636:;. 69"'3.^ 33 



6338. Ql ^^ 3^ ^^ 

631! ""-^^33 
6298.79^^^^33 
^ '-^22.2533 

22.2533 



6285. 44 
6271. 09 




3,;. 96^- 5; 



Ccj$ecaiiL 



O i^o 



22. 42 
12. 40 
22,40 



6258.75^-^333 

1^+5-^* 22. 40 13 



6205.47^2.1 ^^ 

"^'9;^ ^7 22*1C77 

6178. 88^^ 533 
6165. 59"' '5^^ 

-* ^y 12. 1333 



6U2» 31 «^ ,„ 

.3V ^4 24, toil 

6iia^ 5^^^ ^Q^"^ 

6099- «e"'^^ 3 

^^ 22, 07 33 



6066* 04 

6072. 8 I ^^ J^^^ 

6059,59^^-^3^3 

6046.37 ' -■'33 

6033. 16 ^ ^ 
— -^j 2^.0033 



6019.06^ t> ' 

5980.41 -^"^^ ^ 

?67..4^'"95^=^ 
Ji:L_i_j2i,95 32 



59S4-07,j,^,j^ 



n.ioo' 



U. jo^ 



33 



87 
82 
82 
80 
77 

77 
72 
72 
70 

67 

67 
62 
62 
60 
60 

55 

S5 

50 
50 

45 
4S 
4a 
4^ 
37 

37 
35 
32 
30 
30 

27 

-5 
%% 

22 
20 

17 
IS 
12 
12 
10 
07 

05 
05 

02 

00 

97 
97 

92 

92 
92 

V 

f5 
82 

80 

80 

77 

75 

7a 



D, ie> 



^[|]C 



9. 66412. 75 
9. 86400. 96 
9.86389. 17 
g. 86377.3? 
9-86 365.57 

9-^6353.76 
9. 86341. 94 
9.86330. f J 
9. 8631S. 26i 
9- 86306. 44 



9. 86194. 60 
9,86282* 74 
9.86270,88 
9.86259*02 
9. 86247. 14 



9-86235.26 
g. 86223. 3^ 
9. 86211.48 
9. 86199. 58 
9.86187.67 



9-86175.76 
9,86163.83 
9. 861 51. 90 
9. 86139* 97 
9*86128.03 



9. 86m6. 08 
9. 86104. 13 

9* 86092, i^ 
9*86080. 18 
9*86068,21 



9. 86056* 22 
9. 86044. 23 
9. 86032. ^3 
9. 86020, 22 
9* 86008* 2 ; 



9. 85996. 19 
9-85984. 16 
9-85972*13 
9, 85960.09 
9.85948-04 



^■8 5935' 99, 

9- 8 59^3 -93 
9. 85911,86 

9.85899. 78 

9*85887. 70 



9. 85875.61 
9*85863. 51 
9- 85851. 41 
9. 85839.20 
9,85827* 18 



9*85^15-05 
a* 85802.92 
9*85790*78 
9- 85778*63 
9. 85 766. 4f^ 

9*857^^ 
9*85742.15 
9*85729-98 
9.85717.79 
q 85705,61 
9. B5693. 4 



Co^iiic 



136 Degrees^ ^org Hour^ 



j>iM [.^ [ DfT^iMe-f u i n^. I gf -^qr I r>Tinio''| n * > I 



J46 Degrees, or 3 Houra. 




1 84 C.T. xvr. 



Li^ritkmic Sines, Double-sines, tec. 



56. 



10 
[ I 



4 

3 

13 

16 



44 Degrees, or 2 Hours. 



Sing I DQuble-jine [Cosecant [U loQ^I U.io' | jCosine [ Pouhle-co&iae | Secant JD ioo^^| D.iq' 



Cdsine 



9. 84203.aSl 
9*84216,34 
g. 84329- 30 



DouMe-co^inR 



10- 141B0. 13 
10^ 1 4293.31 
10- 14306* iS 

lO, 143*9-34 

10*1433^-39 



Secant 



134 Dcgre€S, or 8 Hour s 



U, too 



56. 20 

3^ 



9.8+242.44 

9. 3+268, 5 1 
9*84281.5+ 
9, 8+294.0 



56. +0 

44 
48 

56 



S7^ 



o 

4 
8 

12 
16 



g. 8+307. 5? 
9*8+320.57 

9-84353-5^ 
9,84346,55 



9.8+372,50 
9.84385*47 
9. 8+398. 42 
9*84411.37 
9.84+24.32 



57,20 

34 
28 

31 



to. 1+345^+4 
ro* 14358. 48 
10.14371-51 
10.143^4-54 
to. 1+^97- 5^ 



to- 14410* 57 

10*14423-57 
to. T++36. 56 

to* 14449*55 
10- t++^2,j; 



to '4475' 50 
10* 14488.47 
10- 14501.42 
10,1+514.37 
to* 1+527.32 



9*8++37.25 
9. 84+50* tS 
9.8++63- 10 
9*84476.01 
9-8++S8*9t 



57- 



8+5ot. 
84514. 
S+527* 
84540, 
g.8+£;?3^ 



53* 



49 

8 
12 
16 



58, 



^4 9 
28 

3^ 
369 



58* 



59- 



8 
12 
16 



;9*2o 

24 
28 

3^ 

36 



59. 40 

44 
+8 

S6 

60. o 



84566- 

84579- 

9- 8459'' 
9. 84604. 

9* 8+617, 



9* 8+630* 
846+3* 

9*8+6;;. 

9- 84668, 
84681. 



99 
79 



9. 84694. 
q* 84707. 
9.84719. 
9- 8+732. 
84745- 



49 



84758* 
84770. 
8+783. 
8+796* 
8+S09* 



9.8^821. 
9-8+8^4- 
9* 84847* 
9. 8+8;9. 
9* 84872* 



9. 84^^85. 24 
9.84897,91 
9-849^.57 
7*84923.22 
9*84931;. 86 
9' B4948. 50 



10. 15822,87 
10. 15809, ytj 
TO* 15796.72 
10, 15783,66 
10- 15770,6 



10,15757.56 

10- 15744' S^ 
to. 15731.49 
ro. 15718.46 
to- 1 5705, +4 



10. 15692* 43 
^o. 15679,43 
10* 15666, 44 

10*15653,45 
10. I 5640. 47 



21. 8c 
21. 78 
21-77 
11.75 
21,75 
21. 7:1 
21. 72 

2 1* 7a 
21. 7c 
21- 6S 
2N 67 

21-6; 

2 1. 65 
IF* 63 



10, 15627. 50 
EOt I561+, 55 

to, 1560U 58 

10* 15588-63 
10,15575.68; 



to* i+S+o*2<; 
lo* 1+555- '^ 
CO. 14566. 10 
10. 1 + 579* ^^ 
10. 14591, qr 



14604. 8t 
1+6(7. 70 
14650. 58 
14643*45 
1+656,32 



1+659. '8 
i+6S2*o^ 
1 469+, 8S 
1+707*71 
1+720* 54 



H733-3^ 
1+746* 18 

147 5^*99 
1+771*7 
'4794' ^S 



14797-36 
148 10* 1 + 
1+822-91 
14835.6; 
t+8+8. +T 



i+86r* 17 
14873.91 
14886*65 

14^90' 37 
14912- 09 



1+924, 8c 

14937- Sc 
1+950. 20 
1+962.8. 
H97^ 5 



10, 1+9S3* 24 
10* I 5000- 91 
10.15013.57 
10* 15026, 22 
to. I 5038* 86 
to, 15051- ^c 



Double^ine 



10-15562.75 
to* T55+9- 81 
to. 15536* 90 

10* 15523*99 

10- I 5 5 1 i , OQ 



10- 15496, 19 
10. 15+85.30 
to. 15+72.42 
10,15+59.5; 
to* 15446* 61j, 



JO. 15433-9 
10. I 5+20. 97 

10- 15+08* 12 
10-15395-^9 

ro- 15382, +6 



to. 15369. 6+ 
to. 15356- 82 
10* i53++*oi 
10. 15331.21 
10- I 5318.42 



21* 62 
21* 58 
21,58 



D, JO* 



32- 70 
32.67 
52*65 
32,62 
32.62 

32.60 

i--57 
5 2- 57 
^=-55 

32.50 

32,47 

^^■47 

3^-45 
21.62,52. +2 



7-85693,41 
9* 85681,21 
9, 85669.00 
g. 85656, 78 
856++. 5^ 



^2. +2 
3=' 37 
3^-3 



Sine 



9-3 5632. 32 
9* 85620*08 
9.85607* 84 
9-85595*58 
9*^5>S3-3- 



9, 8;57t.o6 
9,85558. 7S 
9-85546*50 
9.85534*21 
9-85521*92 



9* 85509,61 



21,58 ^2-37 
21.55 



21. 5c 



32-33 

'32.32 
32* 30 

J2.27 

3^- ^5 



9- 85+72. 66 to. i5S7S-t^^ lO' '4Sn-34ao. \\ 
9.85460-33 10- '55^3- 33ho- '4;39>7 ^o* 57 



50:12. 



to. 15305.6+ 
to- 15292, 86 
10, 15280.09 
10. 15267.33 
10,1525+* 57 

10. 1 5241, B^ 
10* 15229.09 
10.15216,35 
to* 15203. 63 
10, 15190-91 



21.48 

t^f-47 
21.4E; 

2t-+5 
21*43 

21,42 
21.42 
2t,3S 
21,38 
21.37 

^''37 
»«'35' 
*<'31 
21* 32 
21.3c- 



ro. 15178. ac 

to* i^if^^'S^ 
10, 1)1 52- 80 
ro- 15140. 1 1 
10^5127'* 43 



10- 15114-7^' 
:0, 15102- 09 
10, 15089,43 
10, 15076. 78 
ID* 15064. 14 
10.15051.50 



Cu&ccani 



21.3c 
21*28 
21* 27 
2 1. 27 
21.23 

21. 23 
21.23 
2 1* 20 
21. 20 
21* 18 

21, 

21. 17 
21,15 
It, 13 
2)^ 12 

2 1. 12 

2t, IC 
2 1* 08 
21*07 
21,07 



32* 22 
32*20 
32*17 
32' '7 

32. 12 

32, 12 
12,0; 
^2-07 
32.05 
32,05 

33. C2 
42. 00 
31-97 

3"-95 

3^-95 
31-92 

31.90 
^1*90 
3^-65 
31*85 
31.85 
31.80 
31.80 
31-77 
3t'7S 

3i'7S 
31.72 

31.70 

^1.67 

31.67 

31*65 



9* 8 5+8+. 99 



DoubU-sinc 



10. 15796. +1 

10. 15784, 21 

10, 15772.0c 

10-15759.78 

o*^ 57 J 5- 3^ 
10. 15723*08 

10* 15710. 84 

10. 15698, 5S 

o- 156S6, 32 



10. 1567+* 06 
10. I566I. 78 
CO. 15649. 50 

TO. 15637. 2i 

lo, 1 562+. 92 



fo. 15612.61 



9* 85497. 30 10, J5600. 30 



o. 15587*98' 



Cosecant 



10- 14306- 59 
to- 14318*79 
10, 14331- 00 
10. 1 4343' ^a 
10.1+ 355-45 
10. 14367. 68 
10-1+379.92 
tO' t+392- 16 
to- 1+40+. 42 

10- T 



-♦•^T 7; 20. 43 
^^ .20*43 



10. 1++28-9+ 
10- 14441-22' 
<0' 14453*50 



D.too' 



L> 10* 



30-33 

20*37 
20- 38 
20*38 

20. +0 
20.40 
10. 43 



4^ 
20-47 



^- - '20* +8 
tO'r++65.7gi,^ 6 
to. T447S>. 08: 



to. 14490. 39I 
1 o* 1 4 502. 70 
to. 14515.01 



20* 5 

20. 52 
20. 52 
20,55 



9* 85447799! 10. 15550.99! 



9^85435,6+j 
9.85+23*29 
9*85+10.93 

9-85398- 5^^ 



9,85386- 19 

9-85373-8 
9*85361*42 
9,853+9,0 
9*85336.62 



9 8532+. 21 
9*85311.79 
9* 8^299. 36 
9,85286.93 



9,85262*04 
9.852+9.59 
19-85237. 13 
9. 8 522+. 66 
9*85212* 18 



10, 15538* 64 
o, 15526. 29 

'o-*55i3'93 
10, 15501- 56 



10. 15489. 19 
10, 15476-81 
10. 15464.42 

10. 15452-02 
ro* 15439-^* 



o* 14613, 81 
lo. 1+62''^. ig 
10, 1+638.58 
10- 14650* g8 
TO. 14663,38 



to* 15427.20 
10,15+14,79 
10, 15403*36 
to. 15389,93 



9.85 274.4910, 15377* 49 



10*14675^79 
to. 14688-21 
10. 14700-64 
10. 14713*07^; 

10,14725*51 



10. 15365,04 

10.15352*59 

»o. i5:HO' 13 
TO. 15327- 66 
10^ 15315' 18 



10, 15302. 70 
5290. 2 



9,85igg*7o 
9. 85187. -I 
g.fi5i74.7[ 
9* 85162. 20 
9. 8^149* 69 10, 1 5252* 69 



to* I 
10-T5277.7 
10* 15265. 20 



9.85137. 17 
9.85124.65 
9.851 12. I 
9.85099.57 
9*85087.02 



D, roo'^ 



62 
60 
60 



D jo^ 



9. 8 5074. 4^ 
9, 8 506 1 , 90 
9-8^0+9*3:^ 
9-85036-7; 
8502+* 17 



, 85011,57 
9. 8+gg8. 97 
9.8+986. 37 
9*84973.7; 



Cosine 



10. 1 52+0, J 
10, 15227- 65 
10- 15215. II 
I 5202. 5 
I 5 1 90- 02 



[516+. 90 



!:i^2. 



33 

1 513;- 7 5 



o. 14552.01 
o, 1+56+. 36 

0.14576*71 

o. 14589,07 
O' t+6oT- 44 



20. 58 

20- 58 

20. 60 30- 90 
JO.92 
30. 93 
30.95 

..30- 97 
20.6731. 00 
20.6^31,00 



20* 6a 

20.6 

20*63 

20.65 



(O' 14737*9^ 

10. 14750.41 

o. 1+763.87 

10* 14775' 34 



to* 1 



i2?Z: 



;0, 50 
30. 52 

30-55 

30-57 
10.57 

^0*60 
30.60 
^O, 65 
30.65 
30. 65 

30, 7c 
JO. 70 
p. 7^' 
30- 72 
30- 77 
30,77 

30- 77 
30.82 
^0-82 
30- 85 

30. 87 

30, 87 



r Q 
56 

48 

■44 



40 
3= 

28 
.1*^4 



20 
16 
J2 

8 
- 4 



20*68 

20* 70 
20* 72 

;o, 72 
20* 73 
20-75 

20-75 
20.77 
20* 73 
20.80 
20*80 



0.14800. 30 ^Q_^^ 
to. 1+813.79 
to. 14825.29 

TO, 14837,80 

to. 14850. 31 



io» I +8 62. 83 
LO. 1+875,35 
tO' 1+887.89 
10, 1+900,43 
10- i+gi2.g8 



1 5177- +6 r©. i+^^i" 5+ 



to* 1+938- ^o 

10* T 4950. 67 

10, 14963**5 



10* 15127. 17 , 10 . 1+975.83 



0-151 1+. 57 10. 1+988,43 



:D. 15101*97 
^°- » 5^^89.37 

to* 15076, 75 



9* 8+96?. 13 10. 1 506+. 13 
9.84948, 5c [o, 15051* ;o 



DoLible-tfovine 



Tjg Degrees, or q Hours* 

Ciisiiip iDnuhU-iinMnt* I Secnnt 'Ji^toa") D. 10^ ( Sine | Pnuhl: 



10. 15001. 03 
to. 15013-63 
10- 15026. 25 
to* 15038. 8 
10, i5o;i- 50 



Seen Tit 



20.8^ 

o. 85 

20* 85 
20*87 
20,87 

20. go 
20. 90 
20,92 
20. 93 

20^ 93 
20,95 
20.97 
20. 97! 
21,00 



3» 
31 

3^ 
3' 

3^ 
3^ 

21. 03(3 1 

21-0^ 

05 



21. 00 

31-00 



02i 

05 
07 

07 
10 
12 
12 

'5 
17 
30 

20 



31.23 

3i^^5 
3^*7 

31-27 
31.30 
31.30 
3'*3S 
3^-35 
3f'37 
31-40 
31,46 



48 

40J40, 



16 
12 



52 3i 



48 

44 



5 
»4 

3822 

1.2 + 



40 



D.I 00' 



4a 
45 

45 
50 

50 
-SO 
■55 

■ss 

■57 



16: 

IS 

8 
r- 4 

t 
56 

48 
0.++ 



,61 



21 



40 

3«> 

38 

O* 2+ 



I Cnsecmu iD roo'^fD ic 



45 Ocgrt^cs^ or 3 Hours, 



20 
16 

12 

8 

4 
o- o 



10 




Logarithmic Versed -si nes* Coversed^sines^ &c 



185 



m I Cove ried-5itit D, 100'' D. io* Stivcractl-siiis: D^iOo L>. 10* Sucoverscd-sui. D.ioo" D* jo 



c6* O 



m- 



J69. 



sbT 



J6 



44 Degreest or z H;jars. 



1 34 Degrees, or 8 Hour^ 



9.448 iSiOS 

9- 448Soi ^9 
g,449[i,83 

9-44943''^S 



>*443^7|. 2D 
9.45-^35.46 
9,45336.64 
9* 45067^ 81 
> 4 509^^ 97 



9. 45 130* t 
9*45161.34 
9.4$t92. 36 
9^45233^4"^ 
9. 45a 54- S^ 



9.45-85.64 
9.4531^^ 70 
9'4SU7-7^^ 
9-4537«^8'^ 
9-4U09'S^ 



9.45440-^4 
9. 4547 I- S4 
9.45502.83 
9.45533^^- 
9, 4;5fu-77 



9.45595.73 

9.45626.6 
9.45657,51 
9* 45688^ 49 
457 » 9- ^9 



4S7>-^7 

4578 (• »S 
9.4581^.01 

g*45R4i.86 
9-_4 5 S7 ^6q 

Q* 4S9<=*4* S 
9 41935-3* 

9* 45966* 15 
9.45996.90 
g, 46027. 67 



9- 46058* 4 q 

9* 46^^89* 1 s 

9.46119.9 

9. 4^*1 50. 6;^ 
9*46181.34 



09 



46312*0^ 
tjp 4'^ii42. 7 r 
9.46373.^8 
9*46304.04 
9.463 34.68 

9* 4*^365- 3 1 
9*46395*93 

9.4^1436.54 

9- 4^4;?* '3 



9*465r8«aB 
9« 46548* 84 

9- 4^579* 38 

9.46609. 9t 

9. 46640* 43 
9*46670. 93 



suveficU-siDc 



to 
08 
07 
03 
03 

00 

97 
95 

93 
90 

BS 

87 
8^ 
81 
80 

77 
77 
73 
7^ 
7<^ 
67 

58 

55 
55 

^^\ 

S 

471 

47 
43 
4a 
38 
37 

3S 
33 
30 

3S 

27 

25 
33 
10 

^3 

13 
JO 

07 

OS 
03 

Q% 
98 

97 
95 

93 

90 

88 
87 
83 



O.ioo'^ D. 10 



3, 15 

8« 13 

8.10 

8.05 

8,03 

8* 00 

95 
93 

90 
8S 

$3 
80 

75 

7S 
70 

60 

55 
S^ 

47 
43 
43 

37 

32 
33 
37 

3Q 



^15 
* 1% 
-07 
.05 

'02 

■ 00 

6*95 

6. 93 
6*90 

6,87 
6*82 
6*80 

5* 77 
6* 73 

6 



;o 
.67 
-65 
.60 

57 

SI 
.53 

?6>45 
^6.43 

;6. 40 

?6-3 5 

^6*33 

76* 10 

6.3: 



48478*6^ 
48448* 83 
48419.05 
48389 36 
483 59. 46 



48339. 64 
48399. 81 
48369. 97 
48340, 12 
48310. 36 



48i»o. 38 
48150.49 
4812a. 59 
48090^ 68 
48060. 75 



48030* 82 

48000* 87 

47970-9 

47940^93 
47910*9^ 



47880.95 
47850.94 
47830* 92 
47 79^-88 
477^0-83 



47730.78 

477oc»'7o 
47670* 62 

4764^' S^ 

47610.4* 

47580^30 
47 v5^- t6 
47530.03 
47489^ 8^ 
+7459' ^ 



474^9^ S » 
47399' 3* 
473% I A 
47338.89 
47308. 66 



47378,41 
47248. t6 
47217.89 
47187,61 
47' 57-3^ 




47005 



46975.30 
46944- 93 
46Q14. 53 

4^^884, i3 

46853* 70 



46833. 2 _ 
46793*83 
46762,37 
46731.90 
46701, 43 
46670- 9? 



Cov^erscd-^iiK D»J0O 



74-4^ 
74-45 
74' 47 
74'5<> 
74-55 

74- 57 
?4*^o 
74,62 

74-f>5 
74- 70 
74* 73 
74-75 
74*77 
74.82 
74.83 

74*87 
74.90 
74-95 
74-95 
75. oo 

03 

05 
10 
13 
12 
30 
20 
35 

2^5 



75* 
75- 
7 5' 
75' 
75* 
75- 
75- 
75- 
7S- 
75-3^ 



75.67 

75- 
75- 
75" 

75- 
75^ 
75^ 
75^ 

75^ 

'f 

76, 
76, 

76. 

76, 
76, 

76* 20 

76. 32 



0, 10* 



o. 33536. 1 

'^•^353i-«>/ 
0-23 535- 9O 
0*23 510. 85 

o-a3 5«5-74l 



0.23510,62 
0.33505.51 
o* 23500* 39 

0.23495-^7 
Ot 33490. 15 



0,33485. 

o* 23479- 90 

0-^3474*77 
o. 23469, 64 

Q, 33464, 50 



<^- 23459* 37 
0.23454.23 
0.23449*09 
0,23443*95 
0.23438*81 



0.23433.66 
o. 334281 5 
0,23423.36 
o* 33418*2^ 
o* 23413, 06 



0*23407*90 

o, 23402* 74 

0-23397*58 

o* 23393. 43 
0.23387.25 



o. 23383-09 
o* 23376* 93 

^•^337^*74 
o. 23366. 57 
0.23361,40 



Oi 23^56* 22 
'^•a335^-o4 
0.23345.85 
o. 33340. 67 

0*^3335-4^ 



0*33330.29 
0^23325. ro 

O' 333^9' 9' 
0.33314.73 
0.33^09. 52 



0,23304.33; 

O, 23299. 13 

o* 33293.91 

0.23288. 71 

o, 33383* 50 



o. 33278. 29 
o. 33373.08 
o- 33367. 86 
o. 23363* 65 
0.33357.43 



O* 33353* 2t 

o. 23246* 98 
o. 2324T. 76 

0.23236.53 
0*23231-30 

o. 23326. o 



V«r^e(l*}iri£ D-i^^' 



8* 
8. 
8. 
8. 
8. 

8. 
8. 
8. 
8. 
8. 

8. 

8. 
8* 
B. 
8. 

8. 
8. 
8, 
8. 
8. 

8. 

8. 
8* 
8. 

8*60 
8.60 
8*60 
8.60 
8.63 
8.60 

8.63 
8.63 
8.62 
8.6s 
8.63 
8*63 
8. 65 
8*63 
8*65 
8,65 

8. 65 

8.65 
8,65 
8,67 
8.67 

8.67 
8.68 
8-67 
8*68 
S.68 

8.68 
8,70 
8,68 
8*70 
8.70 

8,72 
8.70 
8.72 
8.7. 
8.73 



^*75 
2.7 

^-77 
3.77 
2,80 

2.77 
2, 80 
2.8 
2.80 

2.83 
80 



83 
83 
8 
82 

8 

85 
8 

2.8 
3-8 

2*87 
3,87 

2. 90 

3. 90 
2, 90 

90 
92 
90 

92 
95 
92 

9* 
a- 95 

2*95 
2-97 
^*9S 
97 



3-05 
3-^7 



05 
07 

07 



D. !□ 



V^ersed^siiie D.joO'" 0. 10* 



O. 23908 • 33 

o. 22913. 5^ 
o, 32918.94 



8.93 

8^93 

8*u3 
0.23924-39 g^^ 

0.22929*65 - '-^ 
o* 22935, 00 
0.22940.35 
o, 22945. 70 
0.22951.05 
o. 33956.39 



o, 22961. 73 
o. 23967. 07 
0-33972. 4r 
Q. 33977, 74 
0.33983-08 



o. 329S8 

0.23993 



41 

... 74 
o. 22999. 06 
o, 23004. 39 
0.23009. 7 1 



0.33015,03 
0.23020. 35 
0.23035. 
o. 23030* 98 
o. 33036, 29 



o. 23041, 60 
o, 23046, 9 
o. 2305^* 3 
o. 23057. 53 
0.23063*82 



o. 23068 
o. 2307 

O. 3 

0.33084.00 

0,23089.29 



3073.41 
3078, 71 



0.23094. 58 

o, 33099. 86 
0.23105. 14 
0.23110,43 
o. 23115.70 



0.33130*98 
0.23136- 26 

o. 33131.53 
o* 23136. 80 
o. 23141, o 



o*23U7-33 
o* 33 1 52. 60 
0.33157,86 

O, 23163. 12 

o. 33168. 38 



0*23173.63 
0.231 78. 89 
0,33184. 14 
o- 23 1 89. 39 
0.23194.63 



o. 23199 88 

Q. 33305. 13 
0.^3310. 36 

o. 33215- 60 
o, 23220. 83 

Q* 23926. O 



uiOV'^r^eJ-vin. D Joo^^ 



^__ 1 3 5 JD cgrces, or 9 Hotirs. ^^^^ 



D*Eo' 



45 DLgrcts, or 3 Hours, 



A aa 




1.24: 



»20 



<5 



TO 



i86 T. XVII. 



S?^ 

Loganmmic Tangents and Cotangents. 



o Degrees, oroTloun, 



int Keg, 

6. 4637a, 61 

^.76475.6:1 
6.94084,75 
7*06^-78.63 



397 



V 

3 

J3 



36 8 

40 

4 

4^ 



43 
44 

45 
46 

49^8 



59 



Tju^l^i I Ci)t4n&giii I D. ioo'' 



qo i>e£;Ti:cs, or 6 Hours, 



k^ihLj liftni 



7» 162O9. 64 

7.14(87.78 
7^30882^48, 
7-366SU69 

7.4179^*9^ 



7^ 4f:»37^^ 73 
7.50512.03 
7.54190.91 

57767^15' 
60985 6^ 



7 

7. . 

7, 63982.01 

7, 667S4. Q2 

7^ 69417.861 

7. 71900/26 

7^74U^^4J 



Tanscni 



7.76476. to! 
7. 78595.081 
7* S0615* 47 
7. 82546.0 J 
7.84394*44 



7*86167.38 
7.87B70.77J 
7.69509.88 
7*91089.38, 
- 92613*44^ 



7*94085.84] 
7*95509.9 
7* 96888. 8 
7.98225.3 



34 7- 9951 
35 



5-34^ 
i*9'^l 



8* 00780, 92 
.02004, 4C 
8*03194*46 
8. 043 ti, 74 
8* 0$ 48 3. 94 



8.06580, 57 
8*07653,06! 
8. 08699* 70J 
8,09721, 72 
8* 10720- 25 



8. 11696.34 
U. f 26 50. 99 
8. 13585. 10 
8,14499*56! 
1539^ 



8. 16172, 67 
3* 17132.82 
8* 1 7976. 26 
8* 18803,64 
8. 1961 5^ ^6 



fJ* 204(2* 5^; 
^,21195. 26 
8. 21964. d8 
8.12719.53 
8.234^j2-oS 
8. 24192. t^ 



Infiniie 
3*53627-39 
3*23524-38 
3.05915*25 
2. 9342 (.37 



1.83730.36 

2- 75Sii« 22 
2.691 17, 52 
2. 63318* 3 ( 
2, 5820^.04 



2,53627.27 
1.49487.97 
2. 457JV oij 
1.42232- 83 
2*39o't4*34 



li 3^)0(7. 99 
1*33215. c8 
2.30582. 14 
2. 28099* 7^ 
2. 257;!, 



2.23523.90 
2. 2(404. 92 
2*19384*5^ 

2* i74S3-9^^ 
2* (5605. 56 



2* 13832*62 
a, 12129. ^ -^ 
2. 10490, 1 2 
2. 08910. 62 
2 07^86. q6 



2,05914. *^ 
2.04490.04 
l.OJll t. 14 
2,01774.66 
2. 0047 8» 06 



1.99219.08 
(.97995.55 
I, 96805. 54 

E. 95647. 26 
I. 94^19.06 



I- 93419- 43 
1.92346,94 

E. 91300.30 

t 90278.18 

1.89279-7; 



1*88303.66 
1.87349.01 

i< 864(4. 9^ 
1,85500.44 
f * 84604. 84 



I. 83727,3; 
1.82867. 'S 
1, 82023. 74 
1.81 (96.36 
1*80384*44 



i*7g^87.4r 
1.78804.74 
I. 78^35.92 
u 77280. 47 
K 76^37. 91 
(. 75807*8; 



P. 100' 



latinire 
50171*68 

934^- iS 
20823, ^3 
16151.68 

3196. 90 

ri(57.83 

9665,35 

8525,4; 

76^6* 28 

6898. 83 
6298, 13 

5793' 73 
53^4* (8 

4993-9^ 
467N 52 
4388-23 

4^37-31 
3913, ^^ 

3712.82 

353i'3o 
3^67*32 

31(7.62 

3080.67 

2954.90 

2 338. 98 
2731.85 
2^135,. 50 
2540. 10 
2454*00 

^373' S3 
22 9H. 17 
2227, 47 
2160,97 
2098. 33 
2039. 22 
1983.35 
1930-47 
1880.33 
1831. 72 

1787.48 
1 744. 40 

* 7^3' 37 
1664. 11 

1626,82 

1591.08 

1536-85 

1514- 10 

1493-^7 
1462. 52 

1433*58 

140 5' 73 
1378,97 

(128*38 

»3Q4*4i 
1281.37 

1159,08 

1237. 58 
12(6,78 



D too* 



iTfj tJt'jTFccs, or II Hours. 



Cot I 



I 



^ \ * >._'!ZI 



T%n%sin I (I 
ei-s, nr 5 Hour 



I Degree^ or o Hours. 



TiflgBnt I Cot AS gent | p. roo'^ 



91 DrgrecSi orb Houri, 



Cut-rvgeal 



8-14191, I J 

8. 24910, 15 

S.25616. 
8. 263 ( (* 53 
8^26995,63 



8*27669. 11 
8,28332,34 
8,18985*59 
8.29629* 17 
8.30263, 3^ 



8.30888.42 

8, 3 1 504, 6% 
8,32112* 21 
8*32711.43 
8,33301^ 49 



3- 33685- 6i 
8.34461.05 
8.35026*95 

8' 3 55^')* 53 
8* 36f42. 97 



8.36689.45 
8.37229* i; 
8.37762,2^ 
8*38288.86 
8.38S09. 18 



^' 393^3^ 3<^ 
8,398^1. t2 
3.403:(3. 3; 

8. 40830. 37 
8, 41321. 32 

8*4fSo6* 79 
8. 42286*90 
8, 42761. 76 
8.4^231.50 
8* 43696. 22 



8.441 56. 
8. 4461 ( 
8,45061. 
8.45506. 
8>4^94 ^- 



^3 
3 

99 
14 



8*46384.86 
8.46817.25 

8.47HS-3^ 
8, 47^>69- 33 
8. 48089. 20 



8. 48 505. o; 
8.48916. 96 
8. 49325.02 
8.49729*28 
8, 50129.82 



B. 50526. 7t 
8, 50920 01 
8. 51309. 78 
8, 51696. 
8, ;3079. 02 



8. 52458. 60 
8. 52834.90 

8.53207.97 
8* 53577*87 
8. 53944. 66 
8.54108*38 



Tjn^^ent 



Tangent 



1.75807. 
I* 75089. 
1.74383* 
1. 73688. 
t. 73004. 



1.72330. 
I. 71667. 
U 71014. 
1.70370. 
i.6c]736, 



I . fJ9 T I I , 

(,68495- 
1.67887. 
r. 67288. 
1.66697. 



1. 66114, 
1,65538. 
(.6497r. 
1^644(0. 
1.63^^7, 



1.633(0 
1.62770. 
r. 62237. 
I 6171 1, 

i.6i 19O' 



11 

H 
R2 



1,60676. 
1-60168, 
I. 596^6, 
1,59169, 
f. 58678. 



1.5819^, 
1,57713. 

1^57^1^- 
I- 56768, 
1, 56303. 



1*55843. 
1.553^8- 
1-54938* 
^' S4493' 
I- 54051. 



1,53615, 
I. 531S1. 
1,5^754. 
I. 5233Q. 
t. 51910. 



J. 51494* 
1.51083. 
r, 50674* 
1, 50270- 
1. 49870, 



1" 49473' 
r. 49079. 
t- 48690. 
r. 48303, 
I. 47920- 



i-4754»' 
1*47165. 
t. 46792. 
1 46422. 
t. 46055 
i*4v 9f' 



Cot-injcnt 



1196.67 
1177.23 
I 1 ^%* 40 
1140, 17 
1122,48 

1105,37 
108B. 75 
1072,63 
1056,97 
1041. 78 

1027.00 

1012.65 

998, 70 

985, Id 

971.90 

959.03 

946, 50 

934-3^ 
9:^2.40 

910. 83 

899. ^o 
838* 47 

677^73^ 
S67.20 
856,97 
846. 97 

837*15 
827.6a 
8t8.4 
809. 11 

80a. 18 

791-43 
782. 90 

774-53 
766,3 

753-33 
750.4? 
742* Bo 

73ra^ 
727.87 

710.6; 

7'3*5<: 
706, 58 

699* 78 

693*08 

686* 52 
680. 10 

^73*77 
667, 57 
661*4^ 

655,50 
649. 61 
643* 67 
638. 20 
6ji, 63 
627,17 
621.78 
6 1 6, 50 
611, 32 
606, 20 



n. too** 



1 78 Degrees, 01 1 1 



T. MT^t-n: 



fSDnrrees, or 



Hou (V, 



Hours 



2 Degrees, or o iloor^ 



T^ingcQl I Coungenc \ n, 1x3 



9 a Deg rees, or 6 Ho urs, 




Cgiacigent 



8. 54jqS. 3I 7 
8. I4669, 09 I 
8. 55026. 8^ I 
8. 55381.66 ( 
^' 55733- ^a. \ 
8. 56082, 76 I 
8. 56429, 12 i 



1.43917*^4 

1.43570*^8 
1,4^227,25 

_ , 1.42886.32 

Sv5745i*97iii4i>48»b^ 



^•5^77it"75 ' 
8. 57113.68 I 



8, 57787,66 I 
8. j8i2o. 77 I 
8- 58451.36 I 
8-58779*451 
8. 59105.09 1 



8.59428,3: i 
8-S9749- I? ^ 

a. 60067. ^7 

8* 60383, 86 
8.60697. 77 



s, 61009. 43 
3.61318, 89 
8.61626, 16 
8, 6(93 I, 27 
8. 62234- 27 



8.62535m 
8,62834,02 
8.63130.83 
8,63425.63 
8. 63 7 it. 45 



8. 64009. 3 1 
8,64298.25 
8,64585.2 



8.65435.22 
8.65714,90 
8.65993,79 
8.66268.91 
8.66543.31 



8. 71697 , 
8.71939. 58 I 



Tangent 



.45691, 6a 

i-4S330'9^ 
f' 44973^1 7 
1,44618.34 
1,44266. 38 



4221^,34 

1-41679^^3 

i.4*54S 

I.4t220 ^ ^ 

N 40894. 91 



40571*68 
1*40250,8, 

M 39616, 14- 

ri-39102-2:j ^ ** 



11.30990. 5; 

iU38f^St, it _,^ 

rt. 38068 -- ^^^ 
M- 37/65 



D.Ios" 



601. t($ 
§96. 1^ 
591. 3^ 
586.60 
5Si*9<^ 

577-27 
573' 7» 
568-22 
563. %% 

SS9-4S 

•^^ 546.824' 

^? 541. 73 'I 

538. 7* i^ 



%o 



534- 7 « 
5 30- 81 
5S6*98{- 

5»9'43| 

S»v7J 
513. 12! 



M.374*^4-Ba 

u. 37165,98 

Lt. 36869. 17 

i;U36574,37 

11, 3628 >. ;.; 



u» 35990, 6c,. 
u. 35701,7; 

t«-354U-7^' 



5^5 

50U51 

498, oyf 
494-6ml4 
491,33131 
4S;i.03l3' 

l?S*3¥ 



8* 64870, 44 u. 35 1 29. 56^^ ;7 

8, 65 r 53. 75 II. 348 46. 2 5^1^^^ 

11,34564.78^. jar 

11.34007*21^^^5 

1'* 3373^*09] * 
11, 33456. 69 *57* 33 



8. 6661 5. 98 1 1. 33184. C2 ^ 

S. 67086.97 1 1. 329^3- 03 ^>''J5 

8, 673 56, 28 It* 32643, 72; I J^***, 
8, 67623.93 1 1.32376.0- * '^' 
8.67889. 96 1 1. 52 



0.04^*3- 



8*68154.37 '^•3'84S-63 _n 

8. 6841 7. I fw t . ^ f r84. ft t '♦3® 



9 it.3r|82,8i 

11,31321,56 -;; 

11,31061.87*^-'**^ 

8*69452,91 u* 3^547-08 

" ' 4*5-33 



8.68678*4411,31321,56'*^^^'^^ 
S.68938 1311.31061.87 

8. 69*96. 29 1 1,30803, 7 i ^ ' 



8* 69708. 06 It. 30291. 94 
8. 6996 1,72 u - 300^ 8. 38 ^^* 

8. 702 1 3. go 1 1 - 19786, IC ^^**' ^^ 



8.70713.9511,39186*01 . 

e,7096«.85 1 1-1^38, i5'**^*c^ 

8.7i2o8,34(t.il79t-66*'2 * 

8,7i4>>45-^^|u6.«5i:J;;^ 



911,183^1.8?^?^* e 
18060.42 ^"^3-08 



417*9* 
4*5- S< 



177 Degrees, or 1 1 Hours, 



L ►Urjfr,ent 



Tjtic<?iU 



h\ -r 



87 Oegrcei, or 5 Hen t->. 



It 



XVIL 



.Logarithmic Tangents and- Cotangents. 



i^i 



s 



10 

tt 

13 

r 
I 



I 8. 73366* 3 1 
8.73599.64 

18.73831-72 
i8*74o6a< 58 



43, 



I 

16 

*7 



I 



»3 
^4 



26 



288 



J9 
3^ 

i 
34 



; 8.77599.5^ 
3,778ii^3^> 
8-78023. iS 
' 7823 r, 99 
8. 78440, 79 



3S 
3 

IS 
4^ 
4» 
4= 

4.t 
44 



4^ 
46J8 

47 
48 

45 

53 
S4 

55 



568 

57 

56 

59 
608 



3 Degrees, or o Hours, 



Tinge nt J Ojringcnt | D.ioa'* 



93 Dt?j;rces, or 6 Houra. 



C(j;angenl 



8. 71939. r8 
8*72180.63 

8.72420*35 

8.7^6S« 77 
8>7289i-89 



S, 74292* 22 
8* 74520. 67 

3- 74747- 9^ 
8* 7 497 4' oc 
75198^92 



8*75422.69 

3' 75^45- 3^ 
8.75866*81 
8. 76087* 19 
8* 76306* 4; 



8.76524-65 
8. 7674U75 
8*76957,77 
8-77172.74 
8-77386.65 



8.78648.61 
8,78855.44 
8. 79061.30 

8, 79266* 30 

3*79470- 14 



8.79673,13 
3. 79875, 19 
8* 80076. 33 

a. 80276* 53 
8.80475-83 



^1, 80674*21 
^.80871.72 
8*81068.34 

8* 81264. 07 
8.81458*94 



8* 81652, 94 
~ 81846,08 
8*82038.38 
8.82229.84 
8' 82420* 46 



8* 82610* 26 
8. 62799. ^4 
8. 82987.41 
8*83174.78 

9-83361-34 



8-83547*12 

83732*11 

8*83916- 33 

8 84099-77 
8, 84282, 45 

84464.37 



T;uj'^tin 



J <iii|£e[tt 



28060* 42 
27819,37 
37579.65 

»734i'a3 
27104. 1 ( 



36868. 26 
26633.69 
26403. 36 
26168. 28 
a;937'42 



25707. 7S 

^5479- 33 
25252.08 
25026. 00 
2480 1 . 08 



ii4577<3 
24354-09 

»4'33' ^9 
23912.81 

a 3^93^ 53 



^3475-35 
23258.25 
23042* 23 
22827-26 
22613,35 



22400. 48 
22188.64 
21977.8^1 
21768*01 



^>35^'39 
21 144* 56 
20938. 70 
20733, ^^ 
20529* 86 



20326. 87 
20124* 81 
19923* 68 

'9723-47 
19524- 17 



19329.78 
19128. 28 
18931 ,66 

18735-93 
18541.06 



18347.06 
1S153.92 
17961* 62 
17770. 26 
'7579-54 



1 73 89. 74 
17200. 76 
17012. 59 
16825. 22 
16638. 6^ 



16452 
16267* ^9 
16083,6 
1 5900. 13 

157^7-55 
1553s. 6j 



Cfn.:\ii£e[it 



D.too' 



401,75 

399* S^ 
397-37 
395.20 
393* <>8 

390,95 
388,88 
386. 80 
384^77 
382-73 

380*75 

^8-75 

376* 80 

374-87 

37^-95 

37^-03 
369, 1 7 

3^7-30 
3^5*47 
3^y ^3 
361*83 
560.03 
358.28 

35^* S^ 
354,78 

3S3-<^7 
35»'37 

349- 68 
348. 00 

346-37 

344* 7* 
343' *o 
341* 50 
339.90 

33^-3^ 

31^' 77 

333^68 

33^- '7 
330. 65 

329. 17 

327-70 
3261 22 

324- 7^ 
323*33 
321. 90 
320, 50 
319. 10 
317-70 
316-33 

314-97 
3^3* 62 
312.28^ 
310,93 
309. 63 

308,32 
307.03 

^05-73 
304.47 
P3.20 



t>.iOO' 



176 bcgrecsjorii Hours 



66 Dog ree^, o^i^ Hours. 



4 Degrees, or o Hours. 



Taiiggui I Ciiimjjeiit | i>. toa'^ 



94 Decrees, or 6 Hours. 



CoUngeiiL 



8,84464.37 
8,84645.54 
3.84825^97 
8*85005*66 

a.85i84,6r 



8.85362.83 

8. 85540- 34 
8*85717* r- 
8.8539^.2'r 
8,86o6S. 59 



8. 86243- 27 
8*86^17.35 
8. 64 590, 51; 
8,86763. 17 
8,86935, '^ 
8,871067^ 
8- 87276-99 
8,87446.94 
^,87616.2^1 
8*87784.8; 



8. 87952* 8(> 
8.88120,^2 
8. 88286. 94 
8.88453.03 
8.88618. 50 



8*88783-34 
8* 88947. 57 
8.89JM« ig 
8. 89274, 20 
8.89436,60 



8.89598^42 
8. 89759,63 
8. 89920. 26 
8* goo8o* 3c 
8^90239.77 



8. 90398* 66 
8.90556.97 
8.90714.7 
6* 90871. 90 
8,91028.53 



8^.91184. 6c 
8.91340, 12 
8*91495*09 
8,91649.52 
8. 9 1 803, 40 



8*91956,75 
8. 92109, 57 
8*9226)186 
8. 92413.63 
8.92564.87 



8.92715, 6g 
8,92865*81 
8.93015,52 
3*93164.71 
9, 9^313. 4c 



8. 93461. 6^: 
8- 93609. 29 
8.93756.5c 
3. 93903, 2 < 
8. 94049. 44 
^^^- 94^9 5- ^^ 



Taofcat 



15535*^3 

'5354^4^ 
15174.03 

14994.34 

14815.39 



14637* 17 
14459,66 
14282.87 
14106. 79 



301.95 

300* 72 
299. 48 

298*35 
397,03 
395,85 
294- 65 



^375^^73 
13582*75 

» 3409' 45 
13236*83 
13064,89 



293-47 

202. '10 

'3931-41 4,. f^ 

289. 97 
88.83 
287- 70 
286. 57 
285.45 
284*35 
283.25 
2S3. 15 
281. 07 
279. 98 

278. 93 
277.87 



12893, ^2 
12723.01 
12553*06 
'^383. 77 
12215. 13 



12047. U 
11879. 78 



D.ioo'' 



1 1301- 50 



1 1216. 66 

[1052. 43 
10888.81 
(0725,80 
10563.40 



10401 . 58 
10240*37 
10079, 74 
09919.70 
09760. 23 



09601,34 

«>9443^03 
0928^.26 
09:28. 10 
08971-47 



08815. 40 
08659.88 
0S504. 91 
083 50. 48 
0)^196.60 



275.78 
^74- 73 
273. 72 
272* 7c 
71^68 
270.67 
269. 70 
268,68 
267, 72 
266. 73 
265-78 
364. 82 
363*85 
262.92 
261.07 
261.05 
260* 12 



08043. 25 
07890,43, 
0773S. 14 
07586.37 
07435' 13 



07284.40 

07134^ IQ 
06984. 48 
06835. 29 
06686.60 



06538,40 
06390. 7 i 
06243* 50 
06096. 79 

05950. 5^ ' 
05B04-8 



CoUngfnt 



259. 20 
258.38 

57-38 
256*47 

255-58 

254*70 

253*82 

252*96 
251,07 
251.22 

250-35 
249. 52 
2^8.65 
247. 82 
247* 00 
246, 15 

245-35 

144- 52 

43*72 

242. 90 



5 Degrees, or o Hours, 



TiLn|cn[ I Ctfta;^j;cnt |D 



95 Degrges, or 6 Hours^ 



Cot:trig<nt 
8*94195, 18 
8.94340*44 

8*94485,33 

8* 94629* 54 
S- 94773- 38 



8, 949(6. 76 
8-95059.67 
8. 95202* 1 1 
8,95344*10 
8.95485,64 
8*95626. 72 

3^95767^35 
8-95907^4 
8*96047.28 
8.96186. 59 



8.96335,45 

S. 96463.88 

8,96601.88 

8-9^>739'44 
8* 96876* 58 



T40genc 



i I* 05804. 82 
11*05659, 56 

11.05514-77 
i 1. 05370. 46 
t 1. 05336. 62; 



11*05083.24 
11.04940,33 
I I* 04797. 89 
11.04655.90 
11.04 514.36 



D.loo' 



11*04373.38 
t t. 04232, 65 
11*04093,46 
11*03955.72 
[1.03811,41 



8. 97013.30 
3.97149.59 
8,97385.47 
8. 97430.93 
8-97555-97 



11*^3674-55 

f 1.03536. 12 
i 1. 03398, 13 
I 1.03260. 56 
11.03123.43 



I 1. 02986. 70 

1 1.02850. 41 

1*02714.53 

1.03579.08 

1 . 02444. 03 



8. 97690. 60 
8.97824-83 
8*97^58.65 
8. 98093. g6 
8. 96225*07 



11.02309, 40 
11-02175. 17 
11^02041.35 
izmOi^oy* 94 
11-0^774- 93 



8*98357.69 
8. 98489. 91 
8. 98621. 73 
8,987 
8*988 



;i3-i7 

PB4. 21 



I [.01643* 31 
1 1.01510.09 

ii»oi378. 37 
11.01246, S3 

11,01115*79 



8, 99014. 87 
8.99145,14 

8,99375-03 

8,99404 

8-99533 



.j4 
.67 



8- 99662. 43 
8.99790.81 
8.99918*83 

9- 00046.47 
9.00173.75 



9* 00300, 66 
9. 00437. 2 1 
9^00553.40 
9.00679,34 
9*00804. 71 



343* 10 
341.33 
340* 52 

239- 73 
238. 97 

23 S* 18 

237.4^ 
236. 65 
235.90 
235-13 

^34- 38 

233.05 
233.90' 
232* 18 

231-43 
230, 72 
230* 00 
329.27 
228* 57 
227* 87 
317*15 
226.47 
225* 75 
225,08 
224.38 
223. 72 

223 
323 

321 
221 



.60 

57 



03 

230* 37 

219-7 
219,07 
318, 40 

217-77 

217 

216*46 

215.85 

215,32 

3 14* 60 

313*97 

213*37 
212*73, 

112* 13 

2 1 I * 53 

io.99f>99-34^io.92 

^0*99572^793,0.32 
io# 99446. 6©! ^ 

10,99320. 76 



[1,00985* 13 

11*00854.86 
1 1.00724.9; 
11,0059 
] 1.00 



1595,46 
1466. 33 



11-00337-57 
1 1. 00209* '9 
ii*ooo8[. 17 

lo* 99953- 53 
10*99836. 35 



,03 

-35 
.68 



56 



55 

54 

^3 
52 
ii 

SO 
49 
48 
47 
i^ 
45 
44 
43 
42 
4^ 
40 

39 

38 

37 
,6 



3y 
34 
33 
3= 
31 



30 
39 

28 

27 
16 



24 
23 

33 
21 

30 

19 
18 

17 
ib 



9.0^550.21 
9.01673* 3 



209* 73 
109.12 

o, 99070^ 1' 

[0.98945,3 

to. 98820. 9 

2o6« 30 

■ 65 

*0 



9* 00929* 64 

9. 01054*6: 

9.01179^03 

9.01303. 10 10. 9S696. 90 

9. 01416. 82 lo. 98573* 18 



J207.95 

;!^i07'37 
^'306* 78 



17 j Degrees or 1 1 Ho urs* 

Co iLt fi g er n E | Tangent | P,<o p '' 

8 5 Desyrces, or 5 Hours, 



} 1 79 5.94 
>i9i8. 31 



9*0179 
9*0 

9. 02040, 33 
9. 03163,02 



10,98449.79 

to- 98326. 7 5 
10,98204. 06 

EO- 98081. 69 

10*97959.67 
10 97837,98 



Couipigeni 



141 



205 

ao5 . 
204. 4*^ 
203^95 

203.37 
202. 82 



1 74 Degrees^ or V i Hours 



7 
h 



84 Degrees^ or j 1 lours. 



ijg e T. xvir. 



Logarithmic Tangents and Cotangents. 



/ Coutiigent 



6 Degrees, or o Hours. 



lrii>gC[U I CoUngyril \i>* lOJ 



9& Degrees, or t Hours. 



t). o»283*3B 

g. 02404' 4 
9. 02 52 J* IC 
9, 0264;. 4B 



Tangent 



>. I 06'' 



0276;* 51 

9. 03004* 64 
9.03123.73 

9« 0324a. 49 



^3 



9.03360.93 

9,03479»o^ 
9« 03^96. 88 



149.03831^59 



9« 03948. 48 
0406^^06 
041 Si 

9.04297 

9.04412 



9. 04528. 36 

04643- 43 
04758.21 
0487a* 70 
04986.^ 89 



269 



29 



05100. 78 
05214.39 

9.05327.71 

9" <^S+40* 74 
9' "^55^-49 



10.97837. 9i: 
10. 977 ifc' 61 
10.97595. 5g 

10*97474^9^ 
T0.97354> 5^ 



10.97234,46 
to, 971 14* 7t 
to. 96995*3*: 
10, 96B76. 27 
10.96757.51 



ro. 96639.0; 
10. 96520* 94 
10. 96403. 12 
to, 96285* 61 
I Ot 96168. 41 



10.96051. 52 

10.95934*94 
10.95818.66 
10. 95702.69 
JO. 95587. ot 



10.g547E.64 
10.95356.57 
10. 95241* 79 
10.95127.30 
10, 95013, 1 1 



10* 94899- 22 
10*94785. 61 

10. 94672« 29 
10.94559.26 
I o. 94446. 5 1 



9.05665.95 
9,05778.13 
9.05890.0a 
06001.64 

9* 061 t2. 97 



s'^ 



06224, 03 
9.06334.82 

<>^44S-33 

06555,56 
06665. 5^ 



56 



i"^* 93775- 97 
10.93665. 18 

0^93554^ 67 
10. 93444* 44 
10*93334*47 



. 067 7 5. 22 
.06884.65 

, 0699^* 8 
, 07102. 70 
*o7^" -33 
.07319.69 
.07427* 

•^7«v63 
.07643,21 
,07750.5^ 



I02t£7 
01*72 

^01. 15 

200. 63 
100. 07 

^99- S3 
199,00 

98.48 

(97*93 

97.40 

96.88 

96,37 

195.8; 

'95*33 
X94. 82 

194-30 
193. 80 
193,28 
[92. 80 
192* 28 

[91,78 
191, lo 
C90. 82 
190.32 
1 89. 82 

188.87 
188,38 
187,91 



7 Degree s» or o Hour$» 

Tartgmt I Cotangent |D. loo'^ 

97 Degrees, or 6 Hours 



Cotangent 



9.08914.3s 
9. 09018.69 
9. 09122, 77 
9.09226*60 
9. 09330. 20 



lo- 94334' c>5 
10, 94221.8 
10. 94109. 9 
10.93998.36 
10- 93887,03 



10.93224.78 
£0-93115*35 
10.93006. 19 
10. 92897. 30 
to. 92788. 67 



9*09433-55 

9*09^536,67 

9*09639,55 
9*09742. 19 

9* 09844. 60 



9. 09946, 78 
9. 10048. 72 
9, 10250. 44 
9, 10151. 92 
9''g>353-^7 



9, 10454.20 
9, 10555*00 
9,10655.57 
9,10755.91 
9. 10856.04 



9.10955,94 
9. 1 1055. 62 
9. 11155*08 
9,11254.31 

9* I '3 53- 33 



10,92680.31 

to. 92572, 21 

to. 92464. 37 
[ 0.92356. 79 

10* 92249, 47 



,07857.6 
.07964. 41 
, 08070. 96 
.08177*26 
. 0828JJ* 31 



9*06389. 1 1 
^* 08494.66 
^. 08599- 9( 
9,08705.01 
9, 0^809^ 8 1 
9,08914. ;F 



10.92142.40 
10*92035, 59 

to. 91929.04 

10. 91822. 74 
^O. 91 716* 6g 



10.91610. 8g 
to. 91 505.34 
10,91400.04 
10. 9^294*90 
10.91190, i</ 
10. 91085,62 



^7<43 
186.97 
186,48 
1 86. 03 

1^5- 55 
185. 10 

(84.65 
184. 18 
183*72 
185.28 
182,82 
182.38 
181.93 
181.48 
181.05 
i8o. 60 

180* 17 

<79'73 
179.^0 

178.87 
78*45 
178,02 
177,58 
177. 17 
76.75 
* 7^' 33 
i7S-9^ 

t7 5-5^ 
^75.08 
174*67 
174.28 



9. 11452. 13 
9* 11550- 72 
9. 11649.09 
9^ 11747-24 
9. 11845. '^ 



9* 11942.91 
9, 1 2040. 43 
9.12137.73 
9* 12234. 82 
9* i2?3i. 71 



9, 12428.39 
9* 12524, 86 

9* 12611, 12 

9. 12717. 
9. 12813.0^ 



10.91085.62 
10* 9098 [.31 
ro. 90877, 23 
ro. 90773, 40 

to. 90669, 80 



10.90566. 45 

to. 90463. 33 

10.90360. 45 

0.90257.81 

10,90155,40 



10*90053.22 
10.89951*28 
10. 89849. 56 
0* 89748. 08 
10.89646.83 



10. 89545. 80 

to. 89445. 00 

o. 89344, 43 
to* 89244.09 
10, 89143.96 



to, 89044. 06 
to. 88944. 38 
10, 88844. 92 
10.88745.69 
10-88646.67 



Cut^nj^eiit 



173 DegfecSt or 11 I- 



9. 12908.68 
9. 13004. 13 

9''3='99*37 
9* 13 194*4^ 
9. 1328^1.26 



9.13383,91 
9. f347S.35 
9,13572.60 
9. 13666. 65 
9* (3760. 51 



D. 1 00'^ 



ours. 



H3 Peg ri^es, or 5 H qu rg. 



9. 13854.1 
9. 13947. 64 
9. 14040. 92 
9. 14134.00 
q, 14226. 8t; 



9' H3'9-59 

9. T4412. 10 

9.14504.42 

9, 1459^*5^ 
9. 146^9,49 

9, 14780- 2C 



Tangent D. lOO" 
173-^5 

'73-47 
'73*05 
172*67 
172.25 
171.87 

171-47 
171-07 
170.68 
170,30 

169.90 
169. 53 
169.13 
168.75 
168.38 

168.00 
167* 62 
167,23 
[66. 88 
166, 50 

t66, 13 
165*77 
165*38 

165*03 
164. 67 
[ 64. 32 
163.95 
163. 58 
163* 23 
162.88 

162, 53 
162. 17 
161,82 
t6t. 48 
161,13 

160. 78 
[60.43 
160. 10 

159- 7S 
159.42 

1 59. 08 

'SS'73 
158*42 

158*07 
^57-75 
157,40 
157.0S 
1 56. 7 
156.43 
156. 10 
155,78 
'55-47 
'55' '3 
t 54* 82 
154*50 

154^18 
'53-87 
'53-55 

t ^^* 93 



10.88547.87 
10.88449,28 
10* 88350.91 
10* 88252. 76 
10,88154.82 



10, 8B057. 09 
o. B7959. 57 
10*87862.27 
10,87765. 18 
10.87668*29 



10.87571.61 
10. 87475. 14 
10.87378*88 
10.87282. 82 
10. 87186,97 



10.87091,3 
10.86995.8 
to. 86900.6 
10. S6805. 5 
10, 86710. 74; 



8 Dc grges^ or o 

Tangeoc [ Cot»iigeiu_ 




98 Degrecsp or 6 Haurs, 



Co tin gent 



9* 14780.25 
9. 14871.81 
9. 14963. 21 
9,15054.41 
9. 15145-43 



9* 15236* 27 
9* t 5326, 92 

9*'S4'7*39 
9*15507.69 

9. I 5597* So 



9.15687.73 
9.15777.48 
9* 15867.06 
9. 15956.46 
9* 16045.69 



9.16134.73 
9. 16223.61 

9* 16312,31 
9* 16400*83 
9* 16489.19 



g. 16577.37 
9. 16665.38 
9.16753*22 
9. 16840.89 
9. 16928. 39 



9,17015.72 
9. 17102.89 
9, 17189.89 
9. 1 7276. 72 
9- '73^3-3^ 



10- 86616.09 
10.86521. 65 
10. 86427. 40 
*<>' 86333* 35 
10^ 86339* 49 



10. 86145. 2% 
10, 86052* 36 
10. 85959.08 
10. 8 5 366. 00 
10. 85773. ' ' 



10.85680.41 
10.85587,90 
10*85495, 58 
[0,85403*4^ 
10, 853) t, 5 
[0,85219.75 



Cotai]'oc,'U 



17449- 88 
17536.22 
J 7622. 39 
17708.40 
'7794>g5 
17879.93 
17965-46 
18050,82 
18136.02 
18221.06 



Tangent 



10, B5219. 75 
10.85I&8. 18 

10. 85036* 79 
10 84945*59 

10.84854-57 



to. 84763. 73 
to. 84673.08 
10.84563.61 

to. 64492,31 

to. 844O2. 20 



10.84312,37 
10, 84222. 52 

to. 84132*94 
to* 84043. 54 

10-83954^31 



10. 83865. 27 
>o. 83776. 39 
to. 83687. 69 
10,83599. 17 

10*83510. Si 



to, 83422. 63 
10.83334,62 

10*83246* 78 

to. 83159. II 

o* 83071. 61 



10.82984,28 

£0. 82897. ^ ' 

o. 82810. 1 I 

[O. 82723. 2S 
10, 82636.6a 



10.62550. 12 
10*82463. 78 

to* 82377.61 
to. 82291.60 

10-82205, 75 



10.82120. 07 
10.82034.54 
to. 81949. ^^ 
10.81863198 

10, 81778* 94 



9. 1S305.95 
9. 18390.68 
9, 18475,25 
9, 1 8 5 59. 66 

9- 18645,9 



10. 81694*05 
to. 81609. 32 
fo. 81524. 75 
10. 81440, 34 
10^81356,08 



:>-ioo' 



5: 



'4 S- 831a 

'45*^8?] 
*4vO0| 

i44-7sta 

144*43:^ 

i44-i7} 

145*62^ 

142. 80 p 
'4a.S5a^ 

'4^-00^5 
'41. -J J, 
141.48-^ 
wo 
141.2.3 



r> 10&'' 



172 Oet^rces, or 11 Hours, 

C* >t 1 n gc m I Pan ge iif | D . tao' 



62 Degrees^ or 5 l-iour;^. 



9. 18728. 02 
9- 18811.96 
9.18895,75 
9.18979.39 
9. 19062.87 



9« 19146,^1 
9.19239.39 
9. 19312. 4J 

9*19395.29 
9, 19478, 02 



to. 81271.98 
to, 811SS.04 
10*81104.35 
10. 8t020.6i 
TO, 80937. 13 



4 



to, 80653* 79 
to. 80770.61 
to* 80687. S9 
to. 80604. 71 
10.60521. 9$ 



9. 19560. 5 E^ 
9. 19643.02 

9*19725.30 
9. 19807*43 
9. 19889. 4» 

9- '9 97'-=^- 

Ti*iiReTit 



to, 80439, 4* 
10.80356.^ 
10. 80274,70 
to. 80193, 57 
to. 80110, 59^ 
10. 6002 R. ^^' 



Cut 



171 Degrees, oi ii nuon. 



81 Degrees, 01 5 Hourw 






I^ogaritlimic Tangents and Cotangents. 



9,19971.25 
9' fioop. 94 
9 10134.49 

49*^0297. J4 



N 



to 

I I 
13 

£4 

IS 
$1 



9 Degrees, or o Hours. 



Tangent | CoUfi^ient j P. too^ 



ggDegrcei*, or 6 Hoar^ 

CotangenI 



9.30578.35 
9^ 104^91 31 

9, 3o;;40. 04 
9. 30620. 72 
9* 30701. 36 



9.30781.65 
9. 3 086 1 p 91 
9. 30942. 03 

9^3C033^ 00 

9. 3TIOE.84 



Teligent 



9' 3llSt« 51 
9.2(261*09 

9* 21340. £ I 
g. a 14 1 9. 80 

9. 31498,94 



9.21,-77.95 
9. 3i6j6* 83 

9-3(814. 17 
9. 21 893. 64 



9.2197D.97 
9« 23049. 
9* 23127* ^4 
9- 33305. ^^ 

9. 232$3^ 98 



9. 33360.65 
9. £3438. 19 

3J9' 22515.61 
9. 22593. 89 
S2670* 04 



22747*06 

9.23833.95 

9, 22900. 7 1 
9.32977.35 
9. 3^053.86 



4019.2^130,34 

9^. 33206* 50 

9* 23281. 62 

3J9^^.135^'63, 

3^414- 5^ 



13 

56 

! 

60 



23510. 36 
9.23585.89 
9. 33661. 39 
9.33736.78 
9* 33813. 03 



t: 



9*23887 
9.33962. 18 
9.34037.08 
9. 2411 [* 85 
9. 34 1 86^ 50 



9.34^61.03 

?^n3iS-43 
9. 24409- 73 
9. 34483. 89 

9^24557*94 
9. 2443r*8S 



Fiitt-^iriit 



Q. 80028.75 

o. 79947»<=^^ 
0.79865.5 

O, 79784. 13 

o. 79702. 8t> 

79621.7 s 
79540. 78 
79459,96 
79379.38 
7939S, 74 



0.79318.35 
0.79138.09 
0^79057*97 
Oi 78978. 00 

0.78^*98. 16 



o. 78^18.47 

0-7^73^-91 
0.78659.49 

o. 78580*20 
o* 78501. 06 



o* 78422. 05 

0.78343.17 

o. 78364* 44 
0.78185.83 
o. 78107. 36 



o. 78039. o^ 

0*77950.83 
0.77873,76 
0.77794,83 
0.77717.02 



^■7 7^9^35 
o. 77561.8 

o 77484-39 

0*77407* 

0.77339.96 



0.77253,94 
0.77176,05 

Q. 77099. 29 

0. 77023.65 

0*76946^ 14 



o. 76869. 76 

0.76793. 50 

o. 767J 7. 38 

0.76641.37 
0.76565.49 



o* 76489. 74 
o. 76414. 1 1 
0.76318.61 
o. 76203.33 
0.76187^ 97 



o. 70113. 83 
0. 76037, 82 
0. 75962. 92 
o. 758S8. 15 

0.75813.50 



O' 7573^' 97 
0.75664.57 

0* 75590.28 

0.75516. u 

o. 75443.06 

o, 7 5368- 1 2 



3S*92 

35*65 

35^43 

34 95 
34* 7^ 

34-47 
34-^3 
33*98 

33*77 
33- S5 

33*07 
32.82 

32.60 

3»*37 
32.15 
31,90 
31.68 

3^*47 
31-22 
31.02 
30*78 
30' S5 

30-33 
30- 13 
29. 90 
39.67 
39.45 

39, 23 

^9- 03 
36.80 
28* 58 
28-37 
28 15 
^7*93 
27- 73 
37.52 
27*30 

37. 10 
26. 87 
26. 68 
26 
26 

36. 
35, 



47 
^5 

3^.65 
25,43 
=^S'23 
25.02 
34. 83 
34,63 
34-42 
24.22 

24> 00 
33.83 
33.63 
33. 43 

^3* ^3 



1 70 Degrees, or 1 1 Hours* 



CotanijenE 



Taof^tit D-ioo" 



80 Degrees, or 5 Hours. 



10 Degrees, or o Hours. 



Tangcnc | Cotangent JD. loo" 



IQQ Degrees, or 6 Hours 



CotptngeiTl 



24631.88 
34705. 69 

H779-39 

34852,97 
34926. 43 



24999.78 
35073.0 

25146. 12 
35319* 13 
25392. 00 



^53^4-77 
35437- 43 
25509.97 

2 5 582. 40 
25654.72 



35736.92 
25799,01 
25870. Q9 

35943.85 

26014.6 



26086* 35 

36157.79 

26229* ^ ' 
36300. ^^ 

26371.73 



26442. 83 
26513, si 

26584. 7c 
26655,47 
36736. 13 



367^^6, 69 
36867. ^-1 
26937.49 
27007. 72 
27077.86 



37147.88 
37217. 80 
37387. 63 

^7357- 33 
37426.94 



37496.44 

27565- ^4 
27635. 14 

=^7704*34 
^7773- 43 



.27843* 43 
.279IL 31 
279H0, 09 
38048.78 

38 M 7, 36 



38185.8. 



3S354. 2 
38322. 5 
28^90.7 
38458. 7 



38526 

38594 

28662.4 

2^730 

28797 

38865,2 



Tarif**nt 



i .(tsijcnt 



10.75368. 12 ^ 



to-7S*94-3J 
10. 75230. OJ 



'^ 132* 01 

to. 75147-0'! ^ 

10. 7507^* 57 ^^ 



O. 7 JOOO. 22 
10.74936.99 

10. 74B53. 88 
10, 74780, 8S 

lOr 74708. GO 



10,74635,33 
0.74562.57 

10. 74490* 03 
10.74417. 60 
»0' 74345* 28 



£0.74273.08 
10. 74200. 99 
10. 74129,01 

10.74057. 15 
10-73985-39 



^0-73913*75 

iO. 73843. 21 

'"^^ 73770* 79 
^o-73^>99*47 
[O. 73628. 27 



fo-735>7-i7 
10. 73486. 18 

< 0-73415-30 
o* 73344' S3 
o* 73^73' h 



*o^ 73303. 31 

lo. 73133, 86 

o. 73062. 5 1 

iQ. 72993* 38 

to. 72922- 14 



10. 72852. 12 
io, 72782, 30 
10, 737 r3. 38 
10. 72642, 67 
10,73573.06 



10. 72503. 56 
10* 72434- 16 
0. 72364, 86 
10, 72295. 66 
10. 72226* 57 



10.73157.58 

10. 720S8. 69 

10. 72019. 91 

10* 71951. 22 

10. 71882. 64 *''^' 3° 
1_ 1 114. I 5 



to* 71814. 15 

10, 7 1 745^77 ^'>g7 
to.7i6j?.;;;'3'8o 

.^ i.flL ZZ III. 6c 



ID, 7 1609. ;0 

ro. 71541.23 



10*71473.2' 

ti 

to. ^ ^^, .,. 

10.71269. 86 

10.7*202* 2; 

io. 71134. 77 



0*7 1405^ 34,,^: ^3^ 



D. IQQ* 



23. 02 

33. 8 j 

32*63 



5 

122,05 
131.85 
121.67 
121.47 
121,38 
121. 10 
1 20* 90 
120. 72 
120. ^2 
130.33 

t20. 15 
119.97 
1^9.77 
t 19,60 
1 19. 40 

119.23 
119. 03 

118 87 
118.67 
J 18, 50 

118.32 

ti8* 13 
117, 95 
117.77 
117.60 
1 1 7. 43 
117.25 
117.05 
1 i6. 90 
1 j6* 70 
(>6.53 
116.37 
116. 18 

11 6* 03 

115.83 
15.6; 

115.50 
115 

115. 
114 
114, 
114, 

1 14, 



II Degrees, or o Hours. 



3-65 

^'3' 47 
113.32 

113.15 



CutAngciil 



112.65 

ri2* 50 



l>.l«C» 



169 Degrees, or 1 1 Hours. 




B bb 



79 Degrees, or 5 Hours. I 



T.niTcnE I Coiont^enc i D too"^ 



10] 



D£g 



Co tangent 

9. 28865.33 
28932, 63 

38999-93 
39067, 13 

29134.24 



rce s, or 6 Hou is. 
r^agcnc 



3920 1 , a6 

29268* 17 
29335.00 
29401. 73 
29468.36 



fo. 71134. 77 
(o. 71067.37 
10. 71000*0^ 
10.70933.87 
to. 70865. 76 



29534,89 

29601, 34 
29667, 69 

=^9733-95 
29800. 1 1 



29866* 18 
29933- i6 
39998.04 
30063.83 
30i:?9-54 



30195,14 
30360- 66 
30326. 09 

3039^*43 
30456.6 



30531, 83 
30586. 89 
30651.87 
30716.75 
30781.55 



30846.36 
30910. 88 

30975-41 
31039*85 

31104.31 



31168-48 
31332.66 
31296,75 
31360.76 
31424-68 



314841. 5i 
31553.36 
31615.92 
31679.50 
3 '743- 99 



31806.40 
31869. 72 

3 '933- 95 
31996. II 

32050, 18 



32132. ]6 
32;85.o6 
3224;. 88 
33310.61 
33373-37 

3343^84 
33498 32 

33560* 73 
32623,05 
336S5.29 
33747^ 4S 



Tjngent 



10.70798^74 
10.70731.83 
10, 70665. 00 

10* 7059S. 2S 

10. 70531. 64 



D-ioo ' 



lOi 70465, 
10. 70398. 66 
10. 70333.31 
ro. 70266.05 
to. 70199, 89 



10. 70133.82 
JO. 70067, 84 
to. 70001. 96 
10.69936. 17 
10* 69870. 4f> 



10.69804.86 
10,69739,34 
10. 69673* 91 
10.69608. 57 
10.69543.33 



10.69478. 17 
10. 69413, 1 1 

(0.69348. 13 
10.69283.2^ 
10*69218.45 



10*69153.74 
io. 690B9. 13 
10. 69034. 59 
10*68960, i^ 
10.68895* 79 



10, 6883 1 . 53 
10.68767.34 
10,68703.25 
10, 66639,1^4 
10.68575.32 



lO' 68511- 49 
10,68447.74 
to. 68384. oS 
10.68320- 50 
10. 68357*0 



10. 68193. ^o 
10.68130.28 
10.68067. 05 
10.68003. ^9 
10. 67940^ 82 



10,67877.84 
10. 67814.94 
10*67752* 12 
10* 67689.39 
ro. 67626. 73 



(o. 67564* i( 
10.67501.68 
10.67439,27 
10,67376.95 
10.67314, 7r 
10,67352. 5j[ 
CotiinETiit 



-f i> 



107* 70 

'07<5S 
107* 40 

107,27 
107* 12 

106. 97 
106.82 

J 06. 68 
106. 51 
106.38 

1 06. 35 
106. 10 
105.97 
105. 82 

105.68 " 

105. 

105.; 

10;.: 



O.foo' 



168 Degrees^ or 1 1 Hours. 



Cotani^gtit I T^j gent |D. I'^o' 



78 Degree g, or 5 Romsr 



5^^ 



tSfi 



9.33747*45 

9* 32809* 53 
9.3^871*53 
9- 3^933- 45 
9.32995* "^ 



9*33o;7vo4 
9p33uB-7a 
q* 33 1 8a. 3 1 
9.33241-83 
9-^33*^3 ■ ^7 



Tai>|E{lt 



102 Dtsgrc&g, or 6 Hours 



Cot ill ig cut 



9.33364,63 

9' 334a 5' 91 
9.33487*11 
9* 33 548- 23 
(> 3360 9, 27 

9.33670.24 

9^3373'- 13 
9- 3379'- 94 
9,33853*67 

91^3913*33 



9' 33973^ 9 « 
9- 34034- 4 « 
9. 34094. 84 
9.34155. 19 

9.34215.46 



J 9. 34275-^^ 
J 9- 34535- 7S 
? 9- 34395^ S3 
I9. 34455-^^=' 
'9 9'3J^' 5' 70 



;<rjgenl 



9.34873.52 

9. 3493^' 9° 
9- 3499^' 30 
9-35o;t,43 
9.35110. 59 



9.35160. 6S 
9.35228.69 
9.35287,63 
9,35346. 5 a 
9, 35405- 3«' 



9*34575-5^ 
9.34635*27 
9.34694,94 

9-34754- 54 
9,34814,07 



9. 35464,02 
9.35523.67 
9.35581-26 

9-35^39' 77 
9. 3 569B. 2 1 



9-35756. 5ti 

9*35«i4*^7 
9.35873.10 
;• 35931. 26 
9.35989,35 



'►L 



q. 36047. 36 
9. ^6td;,3i 
19 

• OCi 

-74 



o. 67152, 55 
o. 67190* 47 
0.67128-47 
0-67066. 55 
o.* 6 7004* 72 



o. 6694a, 96 
0.66881.28 
0.66819*69 
o, 66758, t 
o* 66696* 7^ 



o. 66635, 3- 

O. 66574. Qij 

0.66512, 89 
0.66451.77 
o. 66390, 7 % 



o, 66339, 76 
0.66268.87 
0, 66208. 06 
o, 66147. 33 
o. 66086. 67 



o, 66026.09 

0.65965.59 

o, 65905. 16 
0.65844. 81 

0.65784*54 



0,65714,34 

O. 65664. 32 

o. 65604, 17 

0.65544.3 c 

o. 65484.30 



0.65424,48 

<>' ^53^4- 73 
0.65305.06 
o, 65245, 46 
o. 65185. 9^ 



0*65126,48 
0.65067, 10 
o. 65007, 80 
0.64948, 57 
0.64889* 41 
o, 64830, 32 
0,64771,31 
0.64712.37 

^^ H^i3* 5^. 
o. 64^94, 70 



0.64535.98 
0.64477.^3 

0.64418. 74 
Oi 64360. 23 
o. 64301, 79 



0.64243,43 
0. 64185^ 13 
0.64136.90 
0.64068, 7 1 
o. 64010- 65 



0.63952. 64 
0.63894. 69 

o. 63S36 81 
O' 63779.00 
0.63721-26 

0.63663, 51^ 



Cf^i inifrnr 



103,47 
103. 30 

:o3.o5 
t02i.93 
102, 80 
103465 
102. 53 
ro2, 40 
toa. 27 
)02i 13 
102, 00 
101.87 
lot. 73 
roi.62 

101. 48 

»o'-35 
101, 22 

toi. 10 

100.97 

100. 83 
too* 72 
100. 58 
too. 45 

J 00 3^ 

ioo. 20 
roo. 08 

99- 9S 
99. 83 
99. 70 

99.58 
99*45 
99-33 
99.23 
99.08 

98. 97 
98.83 
98. 73 
98.60 
98. 48 

9S-35 
98. 23 
98. 13 
98,00 
97'87 

97-75 
97.65 

97* 5^ 

97.40 

97^28 

97^ «5 
97-05 
96, 91 
96. 82 
96, 68 
96.58 
9<>-47 

9^*3 5 
96, 2^ 
96. i 2 



Cotji]£cnt 



9- 3^33^' 4 1 f 

9. 36394. O! 
9.36451.55 
9, 36509. 01 
9, 36566*41 



9.36633,74 
9, 3668 1 . 00 

9.36738. Uj 

9' 56795' 31 
9, 36852.36 

9. 3690977^ 
9. 36966. 29 
9.37023. IS 

9-37079-94 
9*37136.67 



L*ts, ot 1 1 Mours 



Th 



Jl 



D3 



5 Hours. 



itcct, or 



9-37193-33 
9.37249.92 
9.37306.45 
9.37362,91 
9. 374 r9, 30 

9-37475-^3 
9,37531.90 

9*37588. 10 

9.37644.33 

9.37700,30 



9-3775^-3^ 
9. 37S12.25 
9. 37S68, 13 

9*37933-94 
9,37979-69 



9- 3^035- 37 
9, 3S091.00 

9.38146-55 
9, 38^02. 05 
9,38257,48 



10,63663. 59 
to, 63605.99 

[0,63548.45 
10.63490.99 

io-%433-59 



10,63376. 
to, 63319.00 
10*63261, 8 

ro, 63204. 68 
10. 63147, 62 



I o. 63090. 63 
io. 63033. 71 
10.62976, 85 
to. 62920.06 
10.62863.33 



10. 62806. 67 
to. 62750, 08 
10.62693. 55 
TO, 62637.09 
to. 62580. 70 



0.61524. 37 
10.63468, to 
10. 624 1 1. 90 
to. 62355. 77 
[0.62299. 70 



10. 63243-69 
10.62187.75 
to,62i3[. 87 

iQ, 62076. 06 
fo, 62030, qt 



9* 3831s, 8i; 
9. 38368. 16 
9.3842^40 
9.38478,58 
9-36513,7 



9,38588.76 
9,38643. 7^ 
9, 38698. 69 

9-3^753^5^ 
9.38808,37 



9, 38863. 13 
9.38917,81 
9.38972.44 
9, 39027, 00 
9.39081, 5 



9' 39' 35- 95 
9.39190-34 

9,39244,66 

9,39298.91 

9^39353- "3 



9.39407.27 
9. 39461. 3^^ 
9.39515.38 

9- 395^9' 3 5 
9. 39023*26 
9.39677. It 



T;i !%!(<? lit 



10.61964. 63 
10, 61909. 00 
10.61853,45 
10.61797.95 
10.61741. 53 



lo- 61687. ' 5 
10,61631, 84 
ro, 61576. 60 
10.61521.43 
[0.61466' 30 



10.61411. 24 
10.61356,24 
to.61301* 31 
10.6)346.44 
0,61 1 9 1 . 63 



10.61136. 88 
10. 61082. r9 
10. 61037^ 56 
lo, 60973.00 
to. 6091 S. 49 

10. 60S64.05 

to. 60809.66 

<5-<^0755-34 
10. 60701.07 
10.60646, 87 



to. 60592, 73 
10 60538-64 
10. 60484. 63 
10. 60430. 65 
10. 60376* 74 
JO. 60^32. Sq 



CoU'ig^nt 



1 66 Degrees^ or 1 1 



96. 00 

95.90 

95-77 

95-67 

95- SS 

95-43 

95- 3a 
95.22 

95. to 

94,98 

94' S; 
94' 77 
94*65 

94-55 
94*43 

94-3^ 

94.23 

94, 10 

93.98 
93-88 

93*7^ 

93-^7 

93-5^ 

93-45 

93*35 

93- ^3 

93- J3 
93.02 

93. 93 

93, So 

92. 72 
92. 58 
92. 50 
92. 38 
9a. 28 

93- 18 

91.07 

9^-97 
9^8? 
91-77 
91-67 
91. 55 

9i'45 

9i-35 
91-25 

91,15 

91.05 
90. 91 
90^ 85 
90- 73 
90.65 
90. 53 
90.45 

90-33 
90. 23 

go. 15 
90.03 
89. q"5 
89-85 
89^75 



OUrii. 



76 Degrees, or 5 Hour^ 



,'39&7> 
9. 39730. 89 

9.39784,63 

9- 3983B' 30 
9.39891.91 



9-3994^47 
9. 3999^^ 96 
9*40052.40 
9- 40105.78 
9, 40 159- 10 



9. 40213. 37 
9. 40265, 58 
9.40318.73 
9.40371.82 
9' 40424. 86 



9*40477-^4 
9.40510.76 
9.40583,63 
9, 40636. 44 
9. 40689. 1 9 



9.40741*89 
9.40794.53 
9. 40847. 13 
9. 40699, 65 
g. 40952. 12 



9*4 
9.4 

9-4 
9,4 

2ll 
9*4 
9.4 
9.4 

9.4 
9-4 



9-4 
9.4 

9*4 
9.4 

9-4 



9*4 
9-4 
9-4 

9-4 
9-4 



004- 54 
056. 90 

109. 21 

161.46 

213. 66 
3^^5X1 
3»7»S9 
369, 93 

42:. 9« 
473^% 



5^5*7 

577* 5^ 
639, 28 

680. 99 
732. 65 



784,25 
815.80 
887. 29 

936-74 
990. 1 3 



9.43041. 46 
9. 42093, 7 

9.42143-9 

9.42195. 15 

9. 42246, 28 



9.42297.35 

9.44345^38 
9,42399,35 

9,42450,26 

9. 42501. 13 



9-4*;p-94 

9. 43601, 7 1 

g. 42653. 42 
9, 42704, oti 

9,42754-% 
9-42805.25 



Taqtenl 



o. 60322, 89 

10.60269. II 
0-60215-37 

o. 60161 . 70 
o. 60108. 09 



60054.53 

o 6000 1 , 04 
o, 59947- &0 

O, 59894. 22 

o. 59840. 90 



0,597^7.63 

0-59734- 4a 
o. 59681.37 
o, 59628, 18 
o, 59575. 14 



o. 595^2. i^ 
o. 59469, 24 
0.59416.37 

O' 59363* 5^^ 
o- 593 1 o, S I 



0.59258. II 

0.59305,47 
;o. 59 152. 88 
o. 59100.3 

o. 59047- 8 



o, 5B995. 46 
o. 58943. to 
o. 58890* 79 

0.58838.54 
0.58786,34 



Q* 5^734^ J 9 
o, 5S682. 1 1 

o. 58630. 07 
o- 58578.09 
o. 58 526, 17 



58474- 30 

o. 58422. 4S 
O' 58370. 7a 
o, 58319,01 

0.58:^67. 35 



0,58115.75 
0,58164. 20 
:o« 58112. 71 
10. 58061.16 
o. 58009. 87 



0.57958*54 

0,57907.25 
o. 57856. 02 
0.57804.85 

o- 57753- 72 



o- 57702. 65 
0' 57651.62 
o. 57600.65 
o 57549*74 
o. 5749S- 87 



0- 57448.06 

o- 57397- *9 
o. 57346* 58 
0,57295.92 
0.57345.31 
o- 57*94-7; 



CoUnfvrji 



59 

Si 

57 

56 

>l 
154 

50 

49 

;S 
7 



89.63 

89-57 
89-45 

89.2; 
89.15 

89.07 

88.97 

88.87 
88,78 

88. 68 
88.58^9 

88.48 
88. 40 

88. 3ci5 

88. 3C'? 
88. 1274 
B8. 03 ^* 

87-8311 

87- 7> 
87,6513? 

^7-45^;; 

87.27l;> 
87. ia;34 
87*o8l33 
67. CO -^^ 

86. Gall 
B6. So'io 
86.7 



86.65,'^ 



3 

s^* ski 

86.4;!!: 
86.-47 '^ 
86.2;'' 
86.18*3 

86. ID*' 

86. CO ii 

^5-9^1:,, 

85-82^:^ 

8;.6^ ; 
^^' 55 — 

85. li^/^ 

85.2S'-^ 

8|.23 
85. 12 

85.0^ 

H* 95 

84,8 



1^4, 8c 

84.78 
84.68 
84.62 

84- 5* 

84-43 

84* Is 

84-57 



1 6^ Dcgre^ or 1 1 Houri 



75 Degrees, or 5 H y u r s 



I 



< 



XVII. 



Teligent [ Cotangent j P. too 



9* 42.80;* 35 
41855, 75 

9- 41956,61 

9- 43006. 97 



9' 45^57' 27 
9- 43^0; 53 

9-43*57^73 
9'43*'^7"S9 

9. 4330^- <34 
9.43358.05 
9»434aS, OD 

9- 43457' 9 
9,43507. 76 



to 

t 

ta 

f4 



if* 
^7 

^9 



^2 

a; 
26 

*7 

3» 
3» 

33 
54 

?5 
^6 

^7 
3S 
39 

40 
4' 
4^ 
43 
44 



9,43805,87 

9-43655 3^ 

9'439«34"83 
9.43954.26 
9.44003.6^ 



45 

46 



5 

53 
^41 



55 
56 

57 
58 

So 



TH^ 



grccs, or 



iHour 



105 Degrees I or 7 Hours 



Gotangtiit 



9- 43557* 57 
9, 43607, ^^ 
9-436^7.04 
9,43706.70 
9,43756. V 



9, 440^2,9 J 
9, 44102. 22 

9'44iS'-4^ 
9- 44200. 6a 

Ql44249'7^ 



9' 44298* 85 

9- 44347' S?^ 
9-44396,85 

9- 4444 V 7 
g.444'H'^ 



9- 44S43- 5^ 
9- 4459**33' 
9. 4464T.0 
9. 44689. 7I 
9^44739-4.^ 



9. 44787*04 
9-44835.61 

9,44884* 33 
9.44932.60 

9, 44981. 03 



I 



9, 45029. 40 

9- 45077- 74 

9. 45126p02 

9.45174.2; 

»9 9*45^^^.46 

» 9*45270, bi 
9,453^8.72 

,9,45366,78 

; 9. 45414. 79 

;9. 45462. j6 



9'4S5'a'^ 
9*45558' 57 
9. 45&q6. 41 

9. 4 5654- 2C 

9,45701*94 
^4?749-64 



i angcut 



TjiiRcnt 0, io<» 



10-57194' 
10.57144 
10,57093 
10.57043 

to, 0993 



< Q^ 56942 

to, 56892 
10* 56842 
to. 56792 

IX 56742 



10. 56691 

[Oh 56641 

tOnp 56592 

lO. 56542 

fo- 56492 



t o. 56442 

10, 56-;92 

10. 56342 

10. 56393 

to. 56243 



ro. 56194 
r 0.56144. 
ro. 56095 
10. 56045 

[Q. 5^996 

10 55947 
to. 55897 
10, 55848 
[o, 5 5' 799 
10. 55750 



lo* 55701 
10, 55652 
10. 55603 
10,55554 
10-55505 



10.55456 
to. 55407 
10.55358 

lOi 55310. 
10. 5^261 



to, 552^12 

10. 55164. 

to. 551 15 

TO. 55067 

to. 55018 



to. 54970 

EO, 54912 

10. 54873 
to. 54825 
10. 54777 



lo, 54729 

TO. 54681 
10. 54633 
10.54585 

to- 54537 



10, 54489. 
10. 54441 
10,54393 

^^' 54345 
10. 54298 
10,54250 



CtjUng^riC 



84-17 
84. 10 
84.00 

^3*93 
83-83 

83*77 
83,67 
83- 60 
83.50 
83.4^ 

83-35 
^3' ^5 
83* iB 
B3-08 
83.02 

82.93 
82.85 
82.77 
82.68 
82.60 

82. 52 
82. 45 
82.35 
82.36 
82.30 

82, 12 

82. 05 
81.95 
81,88 
81.80 



8n 

81. 
81. 



81. 48 
8 1 . 40 

S'*33 
81.25 
81. i« 
81. oS 
3 1 . 02 
80,95 
80.87 
80,78 
80. 70 
80.63 
So. 57 
80,47 
81;?, 42 
So* 32 
80/25 

80. 18 
80. 10 
80, 02 

79-95 
79^88 

79.80 

79-73 
79,65 

79- 57 
79-50 



D. 100'^ 



164 Degrees, or 10 Hours, 



CoUrgci^t I T^in^ent ) D, 



74 Degrees, or 4 Hours. 



lb Degrees, or 1 Hour. 



T^tigc'it [ CoUngciiclDioo 



106 JJegrces^ or 7 Hours 



CuLingeLit 



4S749 

45797 
45S44 

4589^ 
45940. 



45987 
46034 
46082 
46129. 
46176 



46224 
46271 
46318 
46365 
46412 



46459 
46506 

46553 
46600 
46647 



46694 
46741 
46788 
46834 
46881 



46928 
46974. 
4702 r 
47067 
47114 



47160 
47206. 

47^53 
47299 

47n^ 



47391 
47438 
47484 
47530 
47576 



47623 
47668. 

477 '4- 
47760 
47805 



47851 

47897 
47943 
479B8 

4 803 4 
48080. 
48125 
48171 
48216 
48262 



48307 
48352 
48398 

48443 
48488 
48533 



90 

90 
86 

78 
6 



Tangtut 



T^^ogeiii 



o, 54250 
o- 54202 

0.54155 
0.54107 
o, 54059 



o. 54012 

o* 539^5 
0.53917 
o. 53870 
0,53823 



0.5377s 
o, 53728 
o. 53681 

o< 53^34 
0,53587 



0-53540 

o^ 53493 
o. 53446 

<^- 53399 
^■53352 



o- 53305 
o. 53258 
o, 533 1 I 
0.5316c 
o^nS 

0.53071' 
Of 53025 
o. 52978 
o, 52933 

0^53885 

o. 53839 
o, 52793 
o. 52746 
o, 52700 
o, 52654 

o, 52608 

Op 53561 

0.52515 

o. 52469 
o^ 52433 



o. 52377 

o* S^33 ^ 
o, 52285 
o. 52339. 
o. 52194. 



o, 52148 
0. 51102 

Q- 52056 

o, 52011 

0-51965 



0,51919 
0.51874 

o, 51828 

0,51783 

o- 5^737 



o* 51692 
o. 51647 
o, 5 160 1 

0,51556 
0.51511 

o- 51466 



Caungent 



D. 100' 



79< 43 

79-35 
79. 3S 
79.22 
79- '3 
79,05 
79,00 
78,93 
78.83 
78 77 
78.70 
78-63 

78.55 

78. 48 
78,42 

78-33 
78.37 
J 8, 20 
78* 12 
78.05 

77.98 
77.92 
77-85 

77-77 
77.70 

77-63 
7 7-55 
77- S<^ 
77- 4a 
77*35 
77,28 
77.21 

77-^5 
77.08 
77,00 

76-93 

76.88 

76.80 

76-73 
76.67 

76, 60 

76*53 
76,47 

76,38 
76.33 
76. 27 
76,18 
76.13 
76.07 
76,00 

75,92 
75,87 
75,80 

75-73 
75-6? 

75' 60 

Iv ^^ 

75' 47 
75-40 

75-33 



163 Degrees, or 10 Hours, 



Cotanircnt | Tangent \ D. too'' 



73 Degrees, or 4 Hours. 



Logarithmic Tangents and Cotangents. 

17 Degrees, or i Hour. 



191 



107 Degrees, or 7 Hours, 



48533,90 
48579.07 
46624, tc 

48669, 2B 
48714*33 



4^759*33 
48804. 30 

48849,24 
48B94. 13 
48938.98 



48983* 80 
49028. 58 

49073* 3^ 
49118.02 
4916 3.69 

49307.31 
49351.90 
49396, 46 
49340.97 
49385*45 



49429,88 

49474' 29; 
49518.65 

49562. 98 

49607.27 



49651. 52 
49695, 74 

49739- 9^ 
49784,06 
49838. 16 



49872.33 
499 ]6< 26 
49960, 26 
50004. 22 
50048- 1 4 



50093. 03 
50135.88 
50179.69 
50223.47 
50267. 21 



50310. 93 

50354- 59 
50398, 22 
50441.82 
50485.38 



50518. 91 
50571.40 
50615.86 
50659.38 
50703.67 



50746. 03 

50789-33 
50833. 61 
50875,86 
50919.07 



50963, 24 
51005.39 

51048,49 
51091 56 
51 134- 60 
51177.60 



T.ing lit 



Tangent 



51466, IC 
51420-93 

5^375'** 

51330.72 

Iiii5:67 

51240,07 
51195.70 
51 150* 76 
5 s 105- 87 
5106 [. 02 



5io;6, 20 

50971.4a 
50926, 68 
5088 1. 9BI 
50837-3 



50792, 69 
50748, 10 
50703. 54 
50659. 03 
So6i4v5i 



50570. 12 
50525,71 
50481,35 
50437,02 

5039^- 73 



50348,48 
50304-36 
50160. 09 
50215,94 
50 1 7 1 . 84 
50127.77 
50083. 74 
50039. 74 

49995-78 
49951,86 



49907-97 
49864* 1 2 
49820.31 
49776' S3 
4973^* 79 



49689. 08 
49645,41 
49601. 78 
49558-18 
49514.62 



49471,09 
49427. 6c 
493 S4. 14 
49340- 72 
49^97- 33 



49^53^9^ 
49210. 67 
49167.39 
49124.14 
49080- 9? 
49037.76 
48994,61 
48951,51 
48908. 44 
48865,40 
4SS22. 40 



CorijnjEtuc 



D. ioo 



75,28 
75.20 

75- M 

75,06 
75.00 

74 95 
74-90 
74-83 

74-75 
74' 70 
74-63 

74-57 
74-50 
74-45 
74-37 

74*31 
74-27 
74.18 

74- >3 
74*05 

74,02 

73*93 
73-88 
73.82 

73-75 

73-7^ 
73-62 
73-58 
73' S'' 
73*45 
73- 3S 
73*33 

73- =^7 
73.20 

73-15 
73.08 
73.02 
72,97 

71. 90 
72.85 

72. 78 
72,72 
72,67 

73. 60 
71-55 
72,48 
72-43 
72- 37 
71.32 
73,25 
72, 18 
73, 13 
72.08 
72. 02 

7^*95 
71,92 
71, 8^ 
71.78 

71^3 
71.67 

l>. too 



60 

59 
58 
^7 
1'' 
SS 
54 
^3 
5 = 

11 

Sc 

49 
48 

*i 

45 
44 

43 
4^ 
41 
40 
39 
38 
37 

i^ 

3S 
34 
33 
3» 
i^ 
30 
29 
28 

^7 
26 

25 

H. 
23 

22 
21 

20 

19 

t8 

17 
16 



9 
8, 

7 
6 



5 
4 

3 
2 

I 

''I 



16a Degrees, or 10 Hours, 



CaUnggnl | Trin^^ml | D. loo' 



72 Det^recs, or 4 Hours. 



C. T. XVIT, 



Logarithmic Tangents and Cotangents. 



iS Degrees, or i Hour, 



Tangcrvt I CoUnagJi^ h^^io^^' 



108 Degrees, or 7 Hours 



19 Degrees, or 1 Hour* 



CciUitgent 



9.51177. 6c 
9- 5MAO>57 

9. 51306. 4 « 

2:ilii?iil 
9.51392.10 

9. 5UJ4-9^ 
9,^51477.66 

9-51510,59 
9. 5is6;V09 



to 



9. 5160:, 75 

9. 5164^3^ 
9. 51693,97 

9- 5*713' S3 
9. 5|776> o6 

9.51813.55 
9, 5tS6i.o[ 



T.mgent 



[o. 4BBi2« 40 

[0*48779.4:1 
10.48736.49 
to- 4869 V 59 
10.48650* 73 



104 48&O7. 90 
10.48565. 10 

10,425=^*' 3+ 
[ 0.48479-61 

0.4841^.91 



10.48394*15 
[0.48351,64 
(o* 4S309. 03 
10- 48266. 47 
o* 48213. 94 



0.48181. 45 

10. 48138. 99 

9. 5 1 903. 44 J o* 48096. 56 



9,51945-83 
9, 51988* iij 



9. 5ao3Q. 52 

53072<. 82 

9. 51115.08 

9.52157,30 
9. 51199. 50 



9- 51241. 66 
9.51383.79 
9,51315.89 

9.51367.95 
9. 51409.99 



9. 5145)- 99 
9-51493-9 
9' S^ 535*69 
9-S*S77w9 
9. 51019.66 



!>, 100^' 



10.48054. 17 
to* 4801 1^ 8e 



10. 47969* 48 
lo. 47927* t8 
to. 47384-91 
io*4784i<70 
10* 47800^ 50 

10,47758.34 
io*477i6.iJ 
10*47674. M 
[o« 47632* 05 
to. 47590. 01 



37 
38 

39 
40 
41 

43 
if 

+7 
48 

49 
50 
I 



9' 5166 1 p 50 

9-5^703.31 
9.51745.08 
9. 51786.81 
9* 51818. 53 

9.51870*11 io» 47119* 79 
9. 5191 1. 86 10, 47088. 14 



9' 5*951* 47 

9. 5199 c. 05 
9> 53036. 61 



53 



549- 5345^-4^ 



53078.13 
^31 19. 61 
53161.07 
53101. 50 
_5ji43>89 
53185.16 
531»^ 



51 9. 53367, a 



9-53409 



9. 53491'^ 
9- S3S3a- 7^1 



57?- 53 S 73 -93 



9*53615.05 
9.53656.13 
9,51697. 19 



I in%ttit 



10. 47548.01 
10. 47506. 05 

10.47464. 11 

10, 47421. 1) 

0.47380,34 



i0^4733S-5<5 
o, 47196. 69 

10.47^54-9^ 
10,47113* 18 
10*47171-47 



Tangflac | Cotangent 



D. J 00 



1Q9 Degrees, or 7 Ho urs 



10. 47046* S3 

io> 47004. 95 
10.46963* 39 



10. 469s I, S7 
to, 46880. 39 
to. 46838-93 
10,46797.50 
JO. 46756. I I 

10.46714.74 
io. 46673. 4 J 
to. 46631. II 

to, 46 590. 84 
10.46^49.60 



10.46508,39 

10' 46467* 12 
10, 46416. 07 
10,46384-95 

to. 463+3. 87 
I o* 46302. 8 1 



CotAti^ertt [> too 



71*61 

71- a 

71. 50 

7>'43 
7''3^ 

7^*33 

71,27 

71. 11 
71.17 
71. 10 

71.05 
70.98 
70. 93 
70. 8« 
70.81 

70^77 
70,71 
70*65 
70, 60 

70-55 
70,50 
7'^- 43 
70-37 
7^-33 
70.17 

70. 11 

70- '7 
70. to 
70.07 
70.00 

^9' 93 
69. 90 
69*83 
69- 7S 
^9*73 
69. 68 
69.61 
69.57 
69*51 
69.47 
69.41 

69*31 
69.30 

69.17 

69.10 

69.13 
69. 10 
69.05 
68,98 
68*95 
68. 88 
68. 83 
68.78 
68,73 
68. 6S 

68. 61 

68.58 

68-47 
68.43 



53697* '9 
53738.11 
53779-^0 
53810, 17 
53861. 10 



53901* 00 
53941* 87 
53983*7^ 
540^4' ^3 
54065.31 



54106.06 

54i4''>'7^ 
54187.47 
54128. 13 
54268.77 



54309*37 
54349*94 
54390- 46 
5443'- 00 
54471-48 



o* 46301. 
o. 46261. 
o, 46130* 
0,46179. 
o. 46138* 



545 '^'93 
5455^*36 
54592-76 
54633-11 
54673. 46 



547i3>77 
54754-05 

54794-30 
54834*51 
54874*71 



549 U- 87 
5495 5*00 

54995- ^ ' 
55035- '9 
55075-^3 



>S'r5- 

55*55-^4 
55*95' a 
55^35' H 

55175-04 

55314-91 
55354* 77 
S5194- 59 

5;434'3^ 
55474- 1 5 



555^1- 8S 

55553-59 
55593' ^7 
55631.92 

55671.55 



55711.14 

S57S^-7 
5579^-^5 
55830,77 
55870.15 



t6t Dcgrtcs. orTo Hours 



7 1 I >cgrcg^i or 4 Hours. ~ 



55909*71 

55949-14 
55988. 54 
56017,92 
56067* 1 
56106. 59 



o. 46098. 
o. 46057, 
o* 46016. 

0.45975- 
0.45934- 



o- 45^93^ 
0.45853. 
0*45811. 
0.45771. 

o*4<;73f- 



0.45690, 
o* 45650. 
o. 45609, 

0.45569. 

o 45^1^- 



0.4 5 48 8. 
0*45447. 
0*45407. 
0.45366. 
o 453^^- 



o. 45186, 
0.45145. 
o. 45105. 
o« 45165. 

o. 45^15, 



o. 45085, 

0.45045, 

o* 45004. 
o. 44964' 
O, 449^4 



D. ioo" 



1 itiigcnt 



o. 44884, 
o. 44S44' 
o. 44804. 
o, 44764- 
o. 44734- 



o. 44685, 

0.44645, 

0.44605, 
o. 44565 

0*44515 



o. 44486 
o. 44446 
o. 44406 
0,44.167 
0-44317 



o. 442 8 7 
o 44248 
o. 44108 
0.44169 

0*441^9 



o. 44090, 
o* 44050 

o. 4401 1. 

0,43972, 
0.439^2, 
0.43893 



^3 
29 

47 
1? 
94 

22 

53 
87 

ii 

63 

06 

51 
00 

i? 
07 
64 
14 

88 

li 
13 
95 

70 
48 
19 

»3 
00 
89 
81 
77 

75 
76 

79 
86 
9_6 

08 

^3 
4i 

62 

h 

II 
41 

08 

8^ 

19 

7S 
J»3 

li 

86 
46 

08 

73 
4] 



68.37 
68.^2 
68.38 
68. 21 
68.17 

68. 
68, 



Cot:ifiij»etu 



12 
07 

68* 03 

67-97 
67.93 

67.87 

67,8^ 

67-77 

67^73 
67*67 

67*61 

67- 57 

67^53 
67.47 

67*43 
67. 38 

67*33 
67*37 
67 13 
67.18 
67. 13 
67.08 
67.0^ 
66.98 
66,93 

66.88 
66.85 
66.80 
66.73 
66* 70 

66,65 
66.63 

66. 55 
66, 50 
66.47 

66.41 

66.37 
66,31 
66 18 
66.11 

66. J 8 
66, 13 
66.06 

66, 05 
65,98 

65-95 
65.90 
65.87 
65.80 
65- 77 
65.72 
65.67 
65,67 
65,58 
65 53 



20 Degrees, or i Hour. 



T a 1 ige n t ) C jjtangent | D . 1 oo 



10 Degrees, or 7 Hours. 



CutaRjjcnt 



, 56106* 59 I 
. 56145. S£ I 



56224,39 

56363* bo 



56301. 78 

56341-94 
56381,07 
56430. 18 
56459; i» 
56498*31 
56537*33 

56576-33 
56615.30 

56654,34 



^6693. 1 6 
56731,05 
56770.91 
56809.75 
56848* 56 



<'. 1 00" 



160 Degreei, or iQ Hou rs. 



7gj>cgrccst or 4 Hours 



56887.35 
56926* 1 1 
56964. 84 

57003-55 
^c^i^lj 

57g8o*88 
57119,51 
57158*11 
5719&.69 

57135.14 

"57173-77 
573^^-*7 



57 54* . 

57581,04 

57619.34 



Ti»ng«iU 



D- 100'' 



o-43%3-4« 
[0,43854.12 



10,4377^61 
10.43736,40 



10, 43697, 12 

to, 436 5*?. 06 

10.43618.93 
10. 43579. Si 

'o- 43540- 75 



9 

9 . .. 

9.56185* 15 10,43814.85 

9 ' 

± 

9 

9 

9 

9 

^ 

9 

9 

9 

9 

i 

9 

9 

9' 

9" 

9 



[0*43501,69 

£0. 43461,67 

10- 434^3' 67 

10,43384.70 
10. 43345, 76 



10.43306.84 

10-43^67,95 
10. 43319,09 
10*43190.15 
10. 43151. 44 



0.43111,65 

0,43073.89 

io. 43035. t6 

o. 41996. 45 

10*42957-77 



10,42919. 12 

10. 42880. 49 

10,42841,89 
10,41803.31 

ro. 41764* 76 



10- 43716. 1^ 
.,. ■ -, 10.41687,75 
57350.74 10.41649*16 
573S9. 19 10,41610.81 
57417*61 10,41571.39 



57466.01 *o. 41533. 99 

57504.38 10.41495.61 ^f 2|] 

10*41457'^ II' r. 

^0.4^418.96 ll'l* 

^^4£3Bo*66 l^^^l 



57657.61 
57695.85 
57734*07 
5777A'26 
57810,43 



'0-4^341*39 . 
10.41304. 15 p- 73 

'°'^"'^^-^^ 63.51^ 

0.43037*14! ^^■'♦^it 



56038. 93 
58076.91 

58[i4. 88 
58151.81 
58190,74 



58118. 64 
58266. 51 

58304.35 
5»J4^' ' 7 
5%79*97 
5^417 74 



Tarigeni 



59 

si 
5 



65.486c 

65,45 
654c 

^5-35 

65. *7 
65.11 
65. 18 
65. 11 
65. 10 
65,03 
65»oo^;;J 

64-95 
64. 9<^ 
64.87 

64. 8il4S 

64-77^ 

64. 6i 
64.65 

64, do 

64* 5> 

64. 53 

64-47 
64, 41 

64, 3€ 
64-33 

64. :^c 
64,35 
^4*31 
64*17 

^4- >a 
64, 08 

^4* 03 
64.00 



4S 

i! 

4« 

n 
It 



57848. 58 
57886* 99 

579M- 79 
57961, 86 
58000. 9o [t 0*41 999* 10 ^j' T^j 



10.419^^,08 
10.41923.09 



10.41923.09 ^-^^ 

10.41885,1a p'^^ 

10.41847.18 ^3-»3 ^ 

o.4»8o9.36 p*^ i 

7 ; .^ 63.18^ 



10,41771.36 , 

to. 41 695. 6s J? f 
10.41657-83 p'^\ 
>o. 41630. ot p'^^i 
^^415 8126 ^'^ 



3* 
;t 

30 

^7 
16 

^4 

*3 

19 

1 

10 

1 

1 

t 

i 



63.31 



I 






159 Degrees^ or 10 Hour^, 



CtiT^jiReM I T tflsgnt ) I>. i gg_ \ 



69 Degrees, or 4 Hours* [C 



I 

I 

I 



I 



^SJL 



'. XVII. 



Logarithmic Tangents and Cotangents. 



lo 

II 
13 

14 

i& 
»9 



^Tuegrees, or i Hour, 



TaQjc:;! j Cotjmgent [ P,ioo'^ 



III Degrees , or 7 Hourp^ 

D.io 



Ct^can^frnt 



58493- 

Sl53S^ 

58606. 

58643- 

58681, 
58719. 
58756. 



7+ 
49 

59 



58794. 13 
58831.63, 
9. 58869* iz 
9* 58906, 57 
9. 58944 



30 

31 
23 

34 



^5 
36 

37 

38 

ag 

30 

33 
M 

H 
38 

41 
41 
43 
44 

45 

46 

47 
'48 
49 



58981. 

590 1 8, 
59056, 

59093- 

59150. 



59168* 
59305. 39 
59343, 63 

59^79-85; 
59317*05 



9*59354** 
9' 5939^^3 
9 594^8. 51 
9.59465,61 
9-59503.69 



9- 59539- 75 
9' 59576- 7'} 
9. 59613*80 
9-59650,79 

9' 59637- 76 

9^ 
9 
9 

9- 

i 

9 
9 
9 
9 
9 



597x4*70 
59761.63 

S979S' S 
59835,40 

59871- » 



59909. 08 
59945- B8 
59981.67 

60019,43 
60056. 17 



9, 60092, 89 
9.60139.58 
9.60166*35 

9* 6o303* 90 

6o^9; j3 



SO 
5' 
5= 

53 
ii 
55 

;9 
60 



9. 60376* 13 
9.60511*71 
9*60349.37 
9.60385.8] 

9*60433. 3^ 



9, 604^8, 83 

^ 60495- *9 
9. 6oj3E,74 
9.60568* 17 
!> 60604, 57 
9* 60640* 9'^ 



1 .irtg^nt 



Tinge n I 



0*41583*16 

0*41544*5 
0.41506*79 

o« 41469* 09 
o,4i43r*4i 



0-41393*76 
0.41356*14 

0.413 [8. 53 
o. 41380. 96 
0^41^43-40 



o. 41305^ 87 

0*41168.37 
o* 41130* 8£ 

0*41093.43 
O' 41055.99 



0.410x8. 58 
o- 40981* 19 

o. 40943* 83 
o. 40906. 49 
0.40869. 18 



0.40831.88 
0.40794- 6 
0.40757.3 
o. 40720* I 5 
o. 4o68». 9 5 



0.40645-77 
o. 40608* 6^ 

0.4057^-49 
o- 40534- 39 
0*404^7-31 



o. 40460. 35 

0* 40433* 3 1 

o. 40386* ao 
o, 40349- a 

o. 403 i 2**4 



o. 4037 5, 30 
0*40338*38 
0,40301*48 
0.40164* 60 
0.40137.75 



0,40090*93 

O. 40054. 13 
0.40017.33 

o. 39980* 57 
o- 39943- 83 



o* 39907- 1 
0.39870- 42 

o- 39833- 75 
0*39797- 10 
o* 39760- 47 



0.39735. 87 
0.39687, 39 
0-39650.73 
0.39614, ig 

o*i9S77*6: 



0*3954'- iS 
o-3^J504^ 7 
o* 39468- 36 
o-3943"'S3 
o* 3939 ^ 43 
0'393';9-04J 



Oii-inj^civt 



63*93 

63.87 
63,83 
63* 80 
63.75 

63. 70 
63.68 

63.62 
62.60 
63.55 

63. 50 

63.48 
6^. 43 
63, 40 
6a* 35 

63. 32 
62. 37 
63^ft3 
61. [8 
63. 17 
63* 1^ 
63. 07 
63*03 
63. 00 



97 
93 

88 

80 

77 

73 
68 

61 

57 

53 
50 

47 
4» 

38 

33 
3^ 

^7 

30 
15 

13 

08 

05 

00 



60*97 

60*93 

60,90 

60.87 
60, 82 
60,78 
60*75 

60. 72 
60*67 

60. 6 c 



D.io^" 



158 Degrees, or lO Hottr*. 

Cotanj5'*nt | Tint^crtE | D too'' 
68 Degrees, or 4 Hours. 



22 Degrees, or i 



lour* 



TatlgCLlt 



CoiaMgerit I O loq'^ 



112 Degrees, or 7 Hours. 



9* 60640. 96 
9.60677*33 

9* 60713, 66 

9-60749*97 

9.60786.37 



9* 60822* 54 
9,60858.80 
9,60895.03 
9.60931*24 
9. 60967. 42 



9.6 

g.6 
9.6 
9* 6 

9-6 



9.6 

9.6 
9,6 
9-6 
9^6 

9.6 



9.6 
9.6 

9^6 



003. 59 

039- 73 
075.86 
1 1 1 * 96 
148.04 



L 84* 09 
330* 13 
356,15 
393. 14 
328, 12 



364, 07 
400. 00 

435-91 
471, 80 

507. 66 

543^51 
579-34 
615. 14 
650,93 
686.69 



732. 43 

753-15 

793-85 
839, 53 
865* 19 



900. 83 
936,45 
973.05 



9* 63007, 63 
9' 6204-^- 18 



9-63078. 73 
9, 63114*33 
9< 63149* 73 
9,63185.^0 
9,, 63320. 66 



9*63*56*09 
9. 6239 1' 50 
9. 63326, 90 
9. 62363- 37 
9- 63^97* 63 



9, 63433* 96 
9.63468*27 
9. 62503- 56 
9,62538*84 

9*63574.09 



9 63609- 32 
9.61644-54 
9. 63'S79. 73 
9,62714. 91 
q. r>37jO- o''^ 
9* 63785. li] 



T-in^L-nt 



O' 3 93 59 
0.39323 
o* 39286 

0,39350 
0*39313 



0,39177 
0*39141 

0,39104 
o* 39068 
o* 390^^3 



o. 38996 
0.38960 

0.38934 
0*38888 
0.38851 



0,38815 
0.38779 

o- 38743 
o. 38707 
o, 38671 



0.38635 

0*38600 

0.38564 
0*38538 
0*38493 



0-38456 

o* 38430 

0,38384. 

o* 38349 
0-383 '3 



o 38277 
0*38341 

o. 38106 
0*38170. 
O' 38134. 



o« 38099 
o* 38063 
0*38037 

0*37993 
0*37956 



o. 3792T 

0*37885 

0-37850 
0.37814, 

0-37779 



o-3774^ 
0.37708 

0-37673 
0-37637 
0*37603 



0.37567 

0'3753" 
0.37496 

0*37461 
0.^7435 



0.37390 

o- 37355 
0.37330 

0*37385 

0,37349 
0*37314 



4 

a 7 
14 
04 
96 



CfaMn?'-i\l 



60. 60 

60.57 

60. 53 
60* 50 

60.45 

60* 43 

60.38 

60,35 

60*30 
60. s8 
60. 33 

60, 23 

60* 1 7 

60- 13 
60*08 
60* 07 
60*03 
9*96 

9-97 
9.92 

9*88 

9*85 
9.82 

9*77 
9*75 



9* OS 

9. 00 

8,95 
8.93 

8.88 
8,85 
8.82 
8*80 
8.75 
8.73 

8.70 
8*65 
8.63 
8. s'B 

8-55 



ii I fi" 



1 57 Deg rees, or 10 Hours 

Cotwigani I Tangent |1X i^m" 
67 Decrees, or 4 Hours! 



13 Degrees, or i Hou r , 



Taiigtat 



Il3Deg 



ees, or 7 Hours* 



9.63785. 19 

9 

9' 
9 
9 



62830-31 
62855* 40 
63890. 48 

63925* 53 



63960* 57 
63995. 58 

63030* 58 
63065.5 
63100. 52 



^3^35 45 

63170*37 
63205. 27 
63340, 15 
63375. OJ 



63309*85 

63344. 6y 
63379*48 

634[4i36 
63449* 03 



63483* 78 
63518. 50 

635^3-*' 

63587.90 
63633, 57 



63657.32 
63691* 85 
63736. 46 
63761*06 
63795*63 



63830. 19 
63864* 73 
63899. 3^5 

63933*75 
63968. 33 



64002, 69 

64037* 14 
64071* 56 
64105*97 
64140*36 



64174*73 
64309* 08 

64243,43 
64377.73 
64313,03 



64346* 3 1 
64380. 57 
64414*81 

64449- 03 
64483. 34 



645^7*43 
64551*60 

64185*75 
64619-88 
64 6:; 4. 00 

646S8. To 
64733- 17 
64755.14 

64790. lE, 
64834* 31 

648^8. '3 E 



CotangtnE | Daoo" 



Tari£CfU 



o. 37214 
0-37 '79 
0.37144 
0,37109 

o* 37074 



0.37039 
0,37004 
0.36969 
0*36934 

o* 36899 



o* 36864 
0*36829. 

0.36794 
0.36759 

0.36724 



0*36690. 

0-36655 

0*36630 

0/36585. 
0*36550 



0.36516 
0.36481 
o* 36446 
0.36411 

0-36377 



0. 36343 

o. 36308 
o, 36273 
o. 36338 
o, 36304 



o. 36169 

0*36135 

0*36100 
0*36066 
o* 3603 1 



0-35997 
0*35963 

0.35938 
0*35894 
0.35859 



0*35825 
0.35790 

0-35756 
0,35723 
0*35687 



0-35653 
0*35619 

0-355^5 

0-3S550 
0.355T6 



0*35483 
0*35448 
0*35414 

o, 35380 
o-_ 3^.u 6 
0.35311 
0-35277 
o- 35^43 
0*35309 

0-35^75 
0.35141 



78 
15 
54 

94 
37 



31 
86 

44 
03 



»7 
93 
58 
27 
97 
69; 

43 
19 

97 
76 



9 
8'^ 

7' 
73 
6f 
6c' 



Cotimgcnt 



D.tOG) ' 



58 


n 


58 


48 


^8 


47 


58 


*l^ 


58 


40 


c8 


35 


58 


^33 


58 


3^ 


^H 


27 


58 


23 


58 


30 


58 


'7 


c8 


'3 


-fS 


JO 


58 


07 


58 


0? 


S^ 


00 


SI 


97 


57 


95 


57 


93 


57 


87 


3^ 


b 


57 


82 


57 


78 


57 


75 


57 


73 


57 


68 


57 


67 


S7 


63 


57 


60 


57- 


57 


57 


53 


57* 


50 


57- 


47 


57 


43 


57 


43 


57 


37 


57 


35 


57 


3- 


57 


28 


57 


^5 


3/ 


23 


57 


lb 




'7 


SI 


"3 


57 


10 


57 


07 


57 


03 




03 


56 


98 


56 


95 


?6 


92 


56 


By 


56 


87 


56 


8) 


56 


-s 


;6 


78 


c6 


7?. 


56 


73 


56 


^7 



D 100 



Tjfvgcfit 

1 56 Degrees, or iQ H ou rs. 



d6 Degrees, or 4 Hours, 



ip3 



60 

59 
58 

56 

55 
54 

53' 
53 
ii 
50 
49 
43 
47 
i5 
45 
44 
43 
4* 

i! 
40 
39 
38 
37 
36 

35 
34 
33 
3* 
11 
30 

W 

^7 
26 



^4 

^3 
33 
31 
30 

»9 
18 

17 
16 

5 

i4 

^^ 

12 

IT 



C c c 




C. T. XVlh 



Logarithmic Tangents and Cotangent i. 



24 Degree sV or 1 Hour* 



Taageat I Catsngem ] D.ni<^" 



1 14 Degrees, or 7 Hours* 



CiJi-insuni 



J. 64858. 

>. 64S92. 
^. 6493,6* 
^. 64960, 
> 64994, 



Tjingent 



9. 6502S* 
9- 6 506 1 < 
^ 65095. 

9* 6yt2<}* 

9. 6423 1, 

9. 65265^ 
9, 6;a9S. 
9.6^352 



09 
99 

74 

42 

^^ 

,03 

.81 
57 



35141,69 
35107.70 

35073* 7^ 
35*^39^ 77 



D.ioo'' 



3497^-9^ 
34938. Oi 

34904* M 
34870. s6 

34S36.41 



"25 Degrees, or 1 Hour. 



T.m^tnt I CtjT.angcnt \ Daoq^' 



115 Degrees, or 7 Hours. 



Ct:)tiiiigei>C 



>654QO. 

9* 65433- 

9.65467, 

9. 65;or. 



9*6^534- 
65568, 



34802. 58 
34768, 77 
34734-97 
347<>*- '9 
.-^4667.4:? 



34633*69 

34599*96 

34566-25 

3453^^5^^ 
,U498'«8 



6h6o2- 



9.6^63 5. 
9* 65^69. 

9,65702 
9.65736. 
9*65769 
9,65803 
291). 65836 

3® 
3 



3*9 



9*65870. 4« 
9.65903,87 

65937*33 
6597a 



7 
4 
04 
64 

±^ 
8q 

36 
89 

■4 
9 



9. 66004. '^ 



344^5- 13 
3443 «* 59 
34397-96 

34364-3'' 
34130.77 



34297, 20 
34263,64 
34230.11 
34196 



34163,08 



10.34129.59 
10.34096, 13 

lo- 34062. 67 

10* 34029, 24 

10.33995. 8a 



9. 66037. 58 
9 66070, 97 
g, 66 i 04. 34 

r^, 66137*69 

66171. 03 



JO. 33962.42 
10.33939^03 
(O, 3^895- 66 
10*33862.31 
to. 31828. 97 



9* 66204. 34 
). 6623 7i 65 
66270* 93 
9, 66304. 20 
9*66337*45 



9,66370.69 
9. 66403, 91 
9.66437, 11 
9, 66470. 30 
499^66503.46 



i<?-3379S*6<^ 
10* 3376a- 3 5 
<0' 337^9' 07 
10. 33695.80 
10. 3^662, 55 



lo. 33639.31 

10.33596.09] 
to. 33562* 89 

10.33529, 70 
10.31496. 54 



S&^65 
56.63 
56,5! 

56*57 
5^-53 
56,50 
56.47 

56*45 
56.4a 

56.38 

5^-35 
56-33 
56^30 
56.27 
56,33 

56.22 
56. 18 

56.15 
56, 13 
56. 08 

56.07 
56,05 
56. 00 
55.98 
SS-95 

55-93 
55.88 

55*87 
55*^5 

55-82 

55*77 
55*77 
55' 7a 
55,70 

55-67 

55-^5 

55,62 

55*58 

55^57 

55' S^ 

55* 5 a 

55*47 

55-45 
55.42 

55.40 



9.66867.25 
9. 66900. 23 
9*66933. 19 
9* 66966. 13 
9. 66999. 06 



1 ^iiigenl 



io-33^3^-75 
10.33099. 77 
[0, 33066. 81 

^0*33^33*87 

fo, 3300O' 94 



9,67031.97 

9*67064^86 

9.67097,74 

9. 67130. 60 

9,67163,45 



10* 33968-03 

10.32935. 14 

10, 32902, 26 
to. 32869. 40 

10.32836.55 



9,67196,28 
9.67229. 10 
9. 67261,90 
9, 67294. 68 
9.67327.45 



9, 67360. 20 

9-6739^-94 
9* 67425.6') 
9.67458.36 
9.67491.05 



26 Degrees, or i Hour* 



TatiguEit I CotangCEVi jiD.i oa 



n6 Degrees, or 7 Houn. 



10. 32803. 72 
ro- 32770. 90 

10.32738* ID 

10,32705. 32 
[0.326 72.55 
10*32639. 8c 
10,32607, 06 

lO' 3^574- 34 
10.32541-64 
to. 32508. 95 



9-67523.72 
9.67556.38 
g. 67589. 03 
9, 6762U 65 
9.67654.26 



g. 67686. 86 
9-67719.44 
9.67752.01 
9.67784,56 
9. 67817. 09 

9. 67849* 61 
67882. I J 
9. 67914. 6c 
9.67947.08 
9,67979. 53 



IQ, 32476, 28 
'0-3^443*62 

to. 32410. 97 

10,33378.3 

10-3^345*74 



10.32313. 14 
to. 32380. 56 
10.32247-99 
10.32215.44 
[O. 32132,91 



9,6801 1* 98 
9, 68044. 4^ 
9. 6S076, 82 
9.68109.31 
9. 68141. 60 



10.32150,39 
10. 32117,89 
to. 32085, 40 
10.33052.92 
10.32020,47 



54.97 

54-93 
54^90 
54,38 

54*85 
54-82 
54. So 
54 77 
54-75 
54* 7^ 
54,70 
54^67 
54^ 63 
54- 62 
54-58 

54- 57 

54- S3 
54*5^ 
54*48 

54*45 

54*43 
54*43 
54*37 
54-35 
54-33 
54-30 
54.28 
54-35 
54- 32 
54,20 



4_'ut;trigc*iE 1 T*<nf;''iit 



9.68818. t8 
9. 638;o. %i 
9,68882,27 
9,68914.30 
9. 68946. 3 1 



to, 31 18 1, 82 

10.31149 77 
10.31117. 73 

10.31085, 70 
10,31053.69 



9.68978,31 
9. 69010. 30 
9, 69042. 26 

9, 69074. »2 
9. 69106, 16 



o, 31021, 69. 

10. 30989. 70 

'o 3»957*74 
to. 30935, 76 
to. 30S93, 84 



9. 69138.09 
9.69170,00 
9. 6920 1, 89 
9. 69233, 78 
9.69265,65 



10, 3 1988. 03 
10.31955*^0 
10. 31933. 18 

to, 31890, 79 

^0-3 



g. 68 1 7 J. 96 
9, 68206.32 
9.68238.6 
9. 68270,98 
9. 68303, 28 



:), 66536. 62 

9,66569^75 
9,66602,8s 
9^66635.98 
^. 66669. 07 

9. 66702. 14 
/. 66735, 19 

i> 6676a. 2-; 



10-33463*38 
10.33430*35 

'0*33397* * a 
'0*33364-03 
to. 33330. 9^ 



66801. 26 

;M]rJ, 66834. 3^ 
i). 66807, 2^ 



T'anfjcni 



10,33397,86 

10.33264. 8 

« 0.3333 1. 77 

10.33198.74 

10.33165. 

10.33132. 



CtUriE 



S5v37 
55^33 
55*33 

55*27 
55.37 

55.32 

55*32 

5?*'7 

55-15 
55.13 

55*08 
55*07 



9-68335-57 
9.6S367.85 

9.68400. I T 
9- 68432.36 
9. 68464. "59 



858,40 



9.69297, 50 
9.69329,34 

9.69361. 17 
9, 69392. 98 
9.69424.78 



o, 3086 (.91 
10,30830.00 

D. 30798. C I 
10.30766.23 
10*30734*35 



10, 30703, 50 

10* 30670. 66 
lOi 30638, 83 

lO, 30607. 02 
10.30575-33 



9.69456.56 
9. 69488, 33 
9. 69530.09 
9.69551.811 

9^69583* 55 



9. 69615. 27 
9' 69646. 97 
9.69678*6; 
9. 69710. 33 
9,69741,98 



t> tea 



5V *^ 

iV38 
S3-.i> 
S3- 3 > 

!3- 3* 
53-3 7 
S3a: 
S3- --' 
S3. Si 

53- ';r 

53- ' -I 
>3' : - 
i3 ~ 



;6 



'0-3°543'44 
to. 3051 1* 67 

lo* 30479-9* 
10. 30448. 17 

10.30416,45 



TO. 30384^ 73 

*<»'303S3'«^3 
10. 303a 1. 35 

10. 30289* 68 
10.30258.02 



44 

4* 

4£ 
4^ 
I 



\i 



10. 31826.04 
to. 31793* 68 
10*31761.35 
to. 31739,02 
10,31696, 72 



to, 31664. 43 
10, 31632* I 5 
10,31599-89 
10, 31 567. 64 
0.31535*4^ 



05 
. 00 



54*98 



D I 30 ' 



155 Degrees, or jO Huiirs. 



CoUngcnt I T^npsnt [ D. foo^' 



9, 6S496, 8 1 
9. 68529, 01 
9,68561. 20 
9.68593.38 
9.68625* 53 



10*31503* 19 
0.31470.99 

10. 31438, So 
10. 31406. 62 
10.31374,47 



9. 68657. 68 
9,68689.81 
9.68731,93 
9. 68 7 54. 02 
9,68766, 11 
9,68818, 18 



1 .n^ciji 



10.31342.3 
to. 31310, 1' 
10, 31378.0 
10,31245.98 
10. 31313. 89 

(0, 31 181* 82 



54*^7 

54-' 5 

54-^3 
54.08 

54*08 

54* 03 
54-03 
53.98 
53' 98 
53*93 

53-93 
53*88 
53*88 

53*83 
53.82 

53.80 
53-77 
53*75 
53*7^ 
53-70 

53-^7 
53**^5 
53-63 

53*58 

53-55 
53^5^ 
53* 50 
53*48 
53-45 



9,69773.63 
g. 69805, 36 
9,69836.87 
9. 69868, 47 
g. 69900. 06 



9.69931.64 

9. 69963. 30 
g. 69994. 74 
9. 70026* aS 
9. 70057. 80 



TO. 30336, 37 
10.30194,74 
10.30163, 13 

to.3or3t, 53 

10,30099*94 



o. 30068. 36 
10,30036.80 
to* 30005. 26 

10,39975,73 



9,70089.30 

9, 7012OI 80 
g. 70153.27 
9.70183.74 
9. 70215, 19 



to. 29943. 2d i^.jsii 



9. 70246, 63 
9. 70278,05 
9* 70309. 46 

9, 70340, 86 
9,70373,35 



53- 
53. 05 

S3- CO 
53.97 

S^-95 
53 9^ 
53.9c- 
53. 87 
5^*87 
52, 831^5 

53-77 * 
53.7511 
53*7*3« 

53,67" 

jf . 6 J 

ca.6o*S 



53. 57 



10. 20Q10. 70 
to< 39879,40 f,_J. 
10.29847. 73 
10* 29816. 26 
0.39784. 8t 



10,39753.37 
10.29721*95 
10. 29690, 54 
to. 29659. 1 4 
10,29637.71 



Cf)£:in^C4it 



154 Degrees, or lo Hours 



D 



ti^ Degrees, or 4 Hours. 



Cotangcjit I Taargent | D. too' 
\ 64 ticj^rctis, or 4 Hours. 



9* 70403. 62 

9' 70434- 97 
9. 70466. 32 

9,70497.65 
9,70528,97 



9. 70560. 27 
9,70591,56 
9. 70622. 8.^ 
9, 70654, ic 
9.70685.35 
9, 70716, 5<j 



TRPt«llt 



10, 29596*38 

0*39565,03 

0.29533 6S r !^ 
10,39502.35 
I o, 2947 1 * 03 



to, 29439- 73 
10. 3940S. 44 
10,29377.16 
10.39345.90 
to* 39314.65 
to, 39383. 4 t 



I Cot^intttqt 



^2. &l 
53.0: 



153 Degrees, or to Hours. 



Cbt^ngeat | l;io£eht |P.too 



63 Degrees, or 4 Hnuts. 



196 C- T, XVlt 



30 Degrees, or 2 Hours 

rjin!»eiif 



Logarithmic Tangents and Cotangents. 

31 Degrees, or 2 Hours. 



Co'^ngent | D» too 



I iO iJcgrctrs, or 8 Hours. 



^ ut.in 'Li'lL 



i^Jjca; 



I. 70143.94 

>♦ 762aj, 3-7 
^ 7:^211.42 
>. 7--a6o* ;6 



i* 703 ^9* 6^ 
J. 763 iS- 81 

J. 76^47- 9^ 
> 76^77. 04 
)* 76406 la 



J 76464-37 
9.76493.34 
4-76512,39 
>*7&j;!:i.43 



7 1^5 tig. 47 
J. 76609, 49 
.>. 76638^ 51 
>. 76667* 51 
J, 76696* 5r 



o, 2385^^* 06 
o* 2382^1. 89 
to. 23797- 73 
10, 23768. 58 
10,23739.44 



10.23710.3 

to. 2368 Ti 19 
10* 23653. 08 
10. 23622- 98 

to- 2U93''^ 



iQ* 23 564. 8q 

10* 23506, 66 
10.23477*61 
to. 23448. 57 



48. 62 

48,60 
48. 58 



Tai iJegrecs, or ij Hours. 



djtang«:iit 



46. 
48. 
48. 
48. 
48. 
4B. 



«o-»34i9'53 
10,23390.51 
10^23361.49 

JO. 23303, 49 



9,76725.50' 
9.76754,4s 
.;. 76783,44 

L). 768111.40 
). 7684T. %^ 



76870* 29 

2t 9- 76899, 22 
9, 76928. 
9.76957.05 
). 76985.06 



9^77014^8 

9*77^43-73 
9. 77072,6! 

9.77101.47 
34 > 77 » 3^' 3^ 



9. 77303* 2 

9, 77^32 06 

9.77360.84 

J. 77389, 61 

44 9^. 77*_i8-38 

4^ 

4' 



o* 33274, 50 
to*i3M5- 5^ 
10, 23316' 56 
to. ^3187. 60 
to* 23 r 58' 65 



I iiii^cnt 



9*77^77^37 
9.77905.99 

9^77^34*59 
9.77963, iB 

7799^*77 



n 100" 



ro, 231291 71 
10- 23100. 78 
10.33071- 86 
to, 23042. 95 
to, 23014,04 



to. 33985, 15 
to, 22956. 27 
10. 22927 « 39 
10,22898, 53 
10. 32869. 67 



;>. 77159, 17 
77188,01 
9* 77216. 84 
3.77245.66 

> 77374^ 47 



> 77447* 13 
), 77475.88 
Q- 77504, 63 

'J' 77S3V34 
7^ 77562 *06 

)' 77^90- 77 
1.77619-47 
;, 77648. 16 
,,7767^,8^ 
^_777^5_5» 

'•777U- 18 
>, 77764.84 
I. 7:791* 40 

i. 77848. 75 
? 77^77- V 



to* 32840^ S3 
10. 2281 i*q(} 
to. 32783, 16 
to. 22754. 34 
10*227*5* 53 



to, 22696. 73 
lo- 33667. 94 
10* 23639. 16 
10, 226 to. 39 
10, 33581.62 



10. 33553^ 87 
10*22524* it 
10.33495.38 
10. 33466.66 
10.33437*94 



ro, 33409. 23 
ro. 2238o, 53 
to- 23351, S4 
10.33333. i^ 
10^ 22194, 48 

82 
t6 



10*22^65. 
to, 222374 

to. 33S08^ 
ro. 2%i 79. 

to, 22151, 

ro, 22t33 



CftUnfcnl 



48. 47 

48.45 
48*45 
48.43 
48. 40 
48- 40 

48*37 

46* 37 

4B- 33 
48,33 

48.30 
48,37 
48.37 
48*35 
48. 23 

48.33 
48, 20 
48. 18 
48. 18 
48.15 

48. 13 
48*13 
48, 10 
48. to 
48*07 

48.07 
48.05 
48, 03 
48.02 
48.00 

47* 98 
47*97 
47-95 
47-95 
47' 9* 

47- 9» 

47* 90 
47-87 
47-87 
47*85 

47-83 
47-82 

47' 8a 

47- 78 



7&020* 34 
78048.91 

78077,47 
78106,02 

78*34* 56 



78 1 63, 09 
78i9t.62 
78230* 
78248,64 
78377. 13 



9. 78305,62 

9- 78334- io 
9, 78363, 58 
9.78391*04 
9, 784 1 9, 49 



to, 22i22' 63 

1 0. 32094, 1 

10.22065*41 

to. 32036. S3 
10* 23008. 23 



iO, ^1979- 66 
10,21951.09 
10. 31922. 53 
to, 21893.98 
10^ 21865^ 44 



10* 3 I 836. 91 

10.21808,38 
10-21779/87 
I o. 3 1 7 5 1 . 36 

to. 2t722. 87 



47, 70 
47-67 
47,65 
47.65 
47,63 
47*63 

47, 60 

47*58 



47, 

47' 
47* 
47- 

47* 
47- 



32 Degrees, or 2 Hours 



^j^iigcut I Cotingtsit 



122 Degrees* or 8 Hours 



^JoiiLiiigcnt 



79578.92 
79607.03 

79635* 13 
79663. 32 

79691,30 



10. 21694* 38 

to, 21665. 90 
io. 31637. 42 
10* 3t6o8' 96 

10- 31 580. 51 



78447*94 
78476.38 

78504. 81 

78533-^3 

78561.64 



78590.04 
78618.44 

78646,82! 
78675^20 
78703- 57 



9- 
9- 
9^ 
9- 
9. 

9.78731.93 
9. 78760. 28 
9.78788,63 
9,78816 96 
9.78845.39 



9,78873,61 
9. 78901,93 
g. 78930- 33 

9.78958- 5'* 
9*78986.8 



47. 

47* 

47- 
47^ 
47- 
47* 



P. too' 



140 i>t^rces, or q Hours* 



t«>tM> lit [ Titngfivt^ I Tmoo^^ 



^q Dr^rfes, nr 3 Hnur^i. 



9, 79015. 0& 

9^79043*35 
9, 79071.61 

qr 79099. 87 

9. 79t28. 1 1 



o, 31552, 06 
to. 31533. 6 
10.31495. 19 

o* 1 1466. 77 
10.21438.36 



10. 3^409.96 
10.21381. 56 
to* 31353. ^8 
10, 21334* 80 
10,21296. 43 



10.21268.07 
10.31239. 72 

10, 213 1 1.37 
10- 21 I 83. 04 
to. 2tt 54. 7 



TO, 2t 126,39 

to. 31098.08 

10.21069,77' 

to. 21041. 46 
to. ^1013. 19 



9, 79184 53 

9. 79212, 8< 

9* 

9* 



f9'S^-3S 

' 8 

o 

79341.01 

79269. 31 
^79397.41 
9.79335,60 

9- 79353- 78 
9*7^J38i.95 

9.79410 



9, 794^8.37 
9* 79466, 41 

0- 79494'^^ 
9, 79522. 68 
9.79550,81 
9. 70578.93 



TanifffiT 



10. 20984, 92 
to, 30956. 65 

10*20928. 39 
10, 20900* 13 

to* 3087 1, 8q 



TO. 20843.65 

to, 2081 5* 42 

ro, 20787.20 
10,20758. 99 
10*30730. 79 



10' 20703. 59 
to. 20674^40 

10. 30646, 22 
EO. 20618. 05 
10* 30589. 89 



10. 30561. 

ro, 20533. 
10*30505. 45 
10,30477-33 

to. 30449- 19 

10.30421,08 



Cf^Mri^prtr 



57 
55 
55 

48 
47.48 

47-47 
47' 47 
47*43 
47-42 
47*43 

47-40 
47-38 
47^37 
47^35 
47-33 

47-33 
47.30 

47-30 
47,28 

47' ^7 

47*35 

47*35 

47' 

47 

47 

47 
47 

47 

47 

47 

47 

47 

47 

47- ^^7 

47.07 

47,05 

47- 03 
47.03 
47. 00 
47,00 
46. 98 
46.97 
46.95 

46*93 
46- 93 
46,90 
46. 90 
46.88 
46,88 
46,85 



79719.38 

79747-45 
79775-51 
79803. 56 

79831,60 



79859.64 
79887.67 
799 '5- 69 

79943- 70 
79971.70 



79999. 70 
80037* 69 
80055.67 
80083. ^5 
80 1 1 i - 6 1 



9,80139,5; 
9,80167, 5^ 
9,80195-46 

9*80223.40 
9,80351,33 




r^ngeiu 



10.20431.08 

10. 20392, 97 

10*20364.87 

o, 20336, 78 
i o. 30308. 70 



to. 3 02 So. 63 
to, 30253, 55 
to. 20324. 49 
to. 20196, 44 
to. 20168. 40 



to. 30140.36 

10,30112, 33 

I o, 20084* 3 * 

10. 20056. 30 
10. 20028. 30 



10. 20D0O, 30 
10, 19972,31 
10,19944,33 
10. 19916. 35 
10*19888* 39 



to, 19860^ 
to, 19832- 

TO, 19804, 54 

JO. 19776.60 
to, 19748.67 



23 
22 
20 
18 
18 
15 

»5 

. 12 

I 13 
10 
10 



9. 80379.35 
9. 80307* 10 
9.80335.06 
9, 80362. 96 
9, 80390,85 



10. 19730, 75 
10. 19692, 84 
to, 19664* 94 
10. 19637*04 
lo* 19609. 15 



9- 80418- 73 
9. 80446, 6 1 
9* 80474. 47 
9.80502.33 
9. 80530. 19 



9. 80558.03 
9,80585,87 
9, 80613. 70 
9. 80641. 52 
9, 80669. 33 



80697, 14 
80734.94 
80752*73 
80780. 52 
80S08. 29 



D 1 Qfy'* 



14H Dcgrt'Efs. or t) Hourv 



5H D<*grcr5, or 3 Hours* 



o, 19581* 27 
10,19553,39 
10, J 9 53 5, 53 

0.19497,67 
10^ 19469. Si 



19441,97 

194(4- 13 
19386. 30 
19358.48 
19330,67 



to. 19302, 86 
fo, 19275,06 
10^ 19347,27 
to, 19319^ 48 
to, 19191, 71 



80836.06 

80863, 8 ^' 
80891,58 
80919,33 
80947.07 



80974. So 
81003, 53 
9 81030, 25 
9. 81057. 9^^ 
9,81085.66 



9,81113. 3^ 
9* 81 141 'Oj; 

9.81168.73 
9. Si 196,4 
9, 81224.08 
9. 813^1, 74 



Tinijc m 



to* 19163.94 

ro, 19136* 17 
. 19106,41 
. 190S0. 67 
. 19052,93 



ic)02 5« 30 

18997-47 

189^9 75 
18942. 04 

18914-^4 



20 



r6 



13 



ro, 18886,64 
to. 18858,95 
ro, 1883 I, 27 
10. 18803, 5^' 
10. 18775.93 
to* 1874S. 36 



C(iUe^$cnt 



l>.to<» ' 



147 DcgrceSt or 9 Hours. 



T 'M-<- 



57 iicgrcts, 



Of 3 H<juis. 




Logarthmic TaT^f^er:*?* :tnd Catangefiis, 



12 q 

»4 

3 

ab 
17 

aH 
IV 

j«^ 
3' 

3^ 

3i 
3i 

3^^ 

3 

3« 

4' 

|4i 
4^ 
43 
44 

4> 
46 

47 

48 

4g 

5 

53 
J4 

56 

S 



k 

^9 9 

60 



33 l^cgr ee&t or 2 Hours* 



tlj Degrees, or 8 Hours^^ 



9.H 
;,8 

.>8 

M 

9,8 
9.8 
9* ^ 

9.8 

9.8 
9.8 

:).8 
9.8 

9-8 

9-6 
0.8 



9-8 
9.8 
8 
9.B 
9.8 



9.8 
9-8 
9.8 



ringeiu 



lJI-74 

^79-39 
307,04 
334* 66 



3^9* 93 

44J. 16 

47^*7; 



527,95 

?S5- 54 
S^j,. I r 
610.68 

665.80 

^'93-33 
710. 89 
74.8*42 

77S: 9i 
So^. 47 
8^0.98 
858. 49 

885.99 
913. 4« 



940* 96 

968.44 

995*92 

9,8^023,38 

9. 82050* 84 

9- 8210^. 74 
)-82r33* 17 
9* 82160*60; 
9.82188*03 



9,82215.4; 
9^82242.86 

v). 82270* 26 

9. 82297* ^6 
g* 82^25*05 



9,82^52.44 
9.82379*81 
9,83407* 19 
?-S2434. 55 
> 82461. 91 



^- 824S9* 26 
9.81516* fjo 
> 82543, 94 
9*82571*27 
9* 8^598* 60 

9* 8262 5*92 
g* 82653, 23 
9, 82680, 53 
9,82707*83 



i> 82761* 4t 
q» 82789*69 
9*82816.96 
q* 82844* %:{ 
82871*4^ 
9. 82B98 74 



"Tangcal 



8748 
8720. 

86^2 
8665 
B637 



8610 
8582 

8SS4 
8527 
849^ 
847^ 
8444. 

841^- 
8389 
836_ 

8334 
3:;q6 
8*79 
8251 
8 114' 



77S4 

7757 
7729 
7703 
7674 



7647 
7610 

759^ 

756; 



7510 

7483 
74;6 

7428 
7401 



7374 
7346 
73 '9 
7iqi 
7364 



7^37 
7110 
7.83 

?'" 
7118 

7101 



i^ 



D.ioo" 



46* 08 

46.08 
46*07 
4^>pCis 
46,03 

46.03 
46* 02 
46.02 

45-96 
45.98 

4S-9^ 
4S'95 
45- 9S 
4S-93 
4v 93 
45.91 
45.90 
45*88 
45*88 
45. 87 

4S-SS 
45,85 

41- S3 
45- Si 
45* 8d 

45* 80 
45* So 

45-77 
4&-77 
4S-7> 

45-75 
45-72 

45-7^ 
45* 72 

45-70 

45,68 

45' 67 
45,65 
45*65 

45-61 
4S^ 63 

45.60 
45,60 
4S-5S 

45- 57 
4S-57 
45-55 
45-S<; 
45' S3 

45-5^ 
45- 50 

45.50 

45' 50 
45* 47 

45-47 
45^45 
45-45 

45' 43 
45.42 



>'^rlir^nt 



k 



146 JJ^grccs, or 9 Hours, 

Cofinii!crit ) Tangent jf>,i<; 



56 i)egrces» or 3 Hours 



34 Degrees, or 2 Hours, 



^an^ciic I Cot^nE^eiit | P-tQQ^ 



12 4 T) eg r ce s, or 8 R o u rs * 



CoLarjgent 



82898 
8192 5 
82953 
81980. 
83007 



8^o^4 
8^062 
8p89 
83116 
83(43 



S3170 
6319S 
83115 
83151 
83279 



83306 

^^3^33 
8^63 

83388 
Bh»5 



S3 441 
83469 
83496 

S^5=»3 
S3 550 



«3578 
83605 
83631 
816^9 
83686 



837 »3 
S3 7 40 
83767 

83794 
83S21 



83848 
83875 
83901 
83929 
83956, 



83983 
84010, 
84037 
84064 
84091 



841 18 
84(45 
84172 
84199 
84226 



842^'^ 
84180 
84307 

64334 
84361 



84388 
84415 
84441 
84463 

84405 
84^22 



T.irsi^&nt 



5' 
46 

39 
3^ 

17 
08 

99 
89 
7Q 

68 



T^in^^efH 



17101. lt< 
17074,01 

17046.77 
I7OJ9. 53 
1 6992 » 3 ' 



1696;. oh 
16937.87 
1 69 X o, 6< 

1688 V 4^ 
i68;6. 26 



16819*07 
t68ot* 89 

16774.71 
16747* 54 
16710,3^ 



16693* 21 

f 6666. 06 
(6638.91 
166 (I. 7 J 
16584,64 



16557. 5 
16533*39 
16503. 17 
16476* 16 
16449.06 



16411* 96 
16394.87 

16367,79 
16340* 71 

16186, 57 
16259. 51 
16231* 45 
16305. 4^ 

16178. 36 



'^^5'-33 
16124.19 

16097.27 

1 6070* 2 5 

16043* ^4 



16016* 13 
1 5989. 2'^ 
15961* 14 
i593y 25 
15908.16 



15881,19 

15^54* 3 T 
15817*35 

1 5S00. 39 

15746. 49 

"57i9S4 
J 5692. 6 ( 
1 566;, 68 
I ^638* 7 5 



1 561 [* 8^ 
15584,91 
f 5 5 58. o 1 
15531.M 

15504. 11 
'5477*3^ 



D.igo'^ 



45 


.42 


45 


40 


45 


*4Q 


45 


-37 


45 


3« 


45 


^35 


45 


'35 


45 


-33 


45 


^33 


45 


3^ 


45 


'30 


45 


.30 


45 


. id 


45 


. iH 


45 


^7 


45 


*S 


45 


.15 


45 


2^ 


45 


21 


45 


22 


45 


10 


+5 


* 20 


45 


18 


45 


n 


4S 


'7 


45 


<5 


45 


-»3 


45 


'3 


45 


12 


45 


12 


45 


to 


45 


to 


45 


08 


45 


07 


45 


07 


45 


07 


45 


03 


45 


03 


45 


02 


45 


Cl 


45- 


00 


44- 


98 


44 


98 


44 


98 


44 


95 


44 


97 


44 


93 


44 


9^ 


44 


93 


44 


90 


44 


92 


44 


88 


44 


88 


44 


86 


44 


87 


44 


ss 


44 


.85 


44 


,83 


44 


.8^ 


44 


,82 



n.(oa" 



Dad 



Cguii ycoi 

14s Degrees or 9 Hours7 

jCor :t n * sni | Tan gene [ D, r oo' ' 

^% Deg:regs, or ^ flour^C 



35 Dt?arec5| or 2 Hour^, 



Tansrciit I Cffinj^ent | Dooo'' 



125 Degrees, or 8 Hours. 



84522,6!: 

84549* 5t 

84576-44 
84603,32 
84630. i^ 



84657*05 
84683*90 
84710.7^ 
84737.6c 
84764.44 



84791. 1; 
84818. IC 

84844. 91 

84871*74 
84898.55 



84925*3^: 

84952* 16 
84978*96 

85005.75 

850H1, 53 



85059* 31 
85086*08 
85111. 85 
85(3 
8 



35(39, 6[ 
>5i6d. 37 



85193. 12 
85219. 87 
85246.61 

6sn3'35 
85300,08 



85126.80 

S5353" 5* 
85380* 13 
8^406* 94 
85433^ 

85460.34 
H 5467- 04 
85513.72 
85540*41 
85^^67.08 



85593.76 
856ao. 42 
85647* 08 

85^73^ 74 
8; 700. 11c, 



85717.04' 
85753-68 
85780*31 
85806.94 
M^57 

85860. 19 
85886. 80 
85913,41 
85940.02 
85966. 6 1 



85993.it 
66019. 8d 
86D46, 38 
86072. 96 
86099. 54 
86116. 10 



I uni^ent 



Tangent 



o. 15477-3^ 
o. 15450.44 
o. l54^^ 5^' 
o. 1 5396. 68 
o* 1 5369, 82 

o* 15342*95 

O. 15316* 10 

o* £5289.25 
o> 1 5261. 40 
o. 152^5.56 



o. 1 5208. 73 
o. 15181.90 
o* 15155*08 
o. 1 5 J 28* 26 
o* 1 510). 45 



o. 1 5074. 64 
o. 15047*84 
o. 1 501 ( , 04 

o, 14994-^5 
o. 14967.47 



o. J 4940. 69 
o, 14913. 92 
o. 14887* 15 
o. 14860*39 
o. 1483^63 



o. 14806* 88 
o, [4780* 13 

o-H753'39 

o« 14716. 65 
o. 14699.92 



o* 14673. 10 
o* 1 4646, 48 
o. 14619. 77 
o. 14593. o& 
o, 14566,35 



o. 14539, 66 
o. 14511. 96 
o. 1 4486, 18 

O' ^44 59* S9 

o* 14431*92 



o. 14406. 34 

o, 14379^5^ 
o. 1 43 51, 92 
o* 14316. 16 
o* 14299. 61 

o. 14372,96 
o* 14346, 31 

Q* 14219. 69 

o* 14193,06 

;o. 14166. 43 

o. 14139.8 
o* 141 [3. 2 
0, 14086. 59 
o. 14059.98 

Op 1403 V 3«^ 



o, 1 4006. 79 
o. (3980.10' 
0*13953,63 
o* 13917,04 
o. 13900. 46 
^» 13873*90 



Culangciit 



I J. ICO ■" 



44. So 



60 



44v 

44' 

44- . 

44- 

44- 

44r 

44- 
44- 
44- 

44- 
44-27 



D 100' 



t44 Degrees, or 9 Houri* 



jCot^tTigftnt I TaHgtut | D.nso' 



S4 Dcgre<^, or ^ Hc^x^^v. 



A^ 



'97 



198 C T. XVII. 




Logarithmic Tangents and Cotangents. 



9,86*58,87 
8628 5,41 
S631K95 
86338* 4S 

86365. OO! 



86524* 04 

86550.53 

86577*02 

86603* 5^ 

9. 86639. 07 



Q* 86656* 44 
9.86682*91 
86709*37 
9,86735,83 
9.86762*16 



36 Degrees^ or 2 Hours, 



lA^jgeut I LltjLiii;;L'nl |U< lOO ' 



12 



vm 



Cutjjigeat 



grees, 



or 



TH 



oun. 



86126* 10 
86152, 67 
861 79* ^^ 
86205.78 
86232. 33 



Q 



8639 t 
86418. uj 
86444. 54 
86471, 05 

86497. S5 



9* 86788. 73 
Lj, 86815. 17 
), 86841, 6q 
9. 86868. 04' 
9^ 86^94* 46 



9, 86920* 89 
9. 86947. 3 r 
9.86973,72 
>$7000* 
9. 87026. 

9.87052, 

9*87105. 
9,871^2. 10 
9. 87158.48 



9,87184,86 
9*87211,2^ 
9,87237*60 
9* 87263.96 
9* 87290, 32 

978f^6768 
9,87343.0^ 
9-87369*37 
9,87395.71 
9,874^2.04 



9, 8744^, 38 
9,87474.7 
9.S7501.C2 
9,87527.34 
Q. 87553. 6j; 



^ 87 £79. 96 
^t 87606,27 



7.876^2. 

8. 

^^ 

r I* 

v'-^t 



T^ngeiit 



10, 13873*90 
10. 13847, 33 
to. 13820* 77 

10. 13794* 22 

(o. 117^7.67 



o. 13741, 13 

10. I37«4*S9 
10, 13688,05 

I Ok 13661* 52 

to* 13635,00 



ro* 13608. 4? 
10,13581,97 
10.13555.46 
o, 13528,95 

10. n;o2. 45 



to. 13475-9'^ 
10^ 13449.47 
lOt 13422*98 
10, 13396* sc 
jj37o^^ 

.13343* 5^ 
, £3317*09 
, 13290, 63 
. 13264* 17 
io« i^2^7. 72 



10. 1321 1, 27 
to. 13184.83 

ro* 13158* 40 
o* 13E31* 96 
o. 1^105, 54 



10* 13079, t i 

to. 13052, 69 
te, i3026. 2S 
10, 12999.87 
10^12973,47 

ro* r2947. 07 
to, 12920. 67 
ro, 12894. 28 
10* 12867. 90 
to. 12841. 52 



ro. 1281 5. 
10* 12788, 77 
to* 12762. 40 
10* 12736,04 
10, 12709,68 



fOt 12683, 32 
10, 12656. gS 
10, 12630, 63 
to» 12604. ^9 
10* 12577,96 



10, 12551.62 
10, 12525, 3 
10, 12498 98 
ro, 12472. 66 
10* 12446, ;<; 



11 1 00" 



1 0, 1 2420. 04 

10, 1239 it- 7 y 
10* 12367.43 
10, 12341. 14 
10. 11314. 85 

10. 12288. x^t 



Ctii3.nt^cni D. loo'' 



44,28 
44.27 
44-25 
44.25 
44^23 

44- 23 

44' 3*1 
44. 20 
44-20 

8 

S 



44. 
44< 

44- 
44. 
44. 

44* 
44. 
44. 

44' 

44- 

44- 
44. 

44* 
44. oS 
44.08 

44* 07 
44-05 
44.07 
44^ 03 
44-05 

44-03 
44, 02 
44.02 
44*00 
44*00 

44. OD 
43. 98 

43- 97 
43-97 
43-97 
43- 9 S 
43' 95 
43- 93 
4^93 
43- 93 
43.90 

43' 92 
43,90 
4v88 
43-90 
4^87 
4^*^7 

4v^: 

43- 8v 
43-85 

43.85 
43-8.^ 

4^f2 

43*83 
43.82 



37 Degrecsi or 2 Hours. 



1 2 7 Degrees r or 8 H o u rs . 



9.87711,44 

9'S7737-7^ 
9,87764.00 

9*87790.27 

9. ^7816, 54 



9. B7842. Si 
9.87869,07 
9*87895,315 
9.87921. 58 
9.S7947.82 



9.87974,07 
9, 88000. 3 J 
9. 88026, 54 
9,88052.77 
9. 88079, 00 



9, 88105,22 
9,68131,44 

9.88157-^4 
9.88183,86 
9* 88210. 07 



9. 88236. 27 
9,88262, 4b 
9.88288.66 
9.88314.84 
9.88341.03 



9. 8S367. zi 
9.88393.38 
9. 88419, 56 
9, 88445. 72 
9.88471,89 



9. 8H498. 05 
9,88524*20 
9.88550,35 
9, 88^76. 50 
9, 88^>02. 64 



9, 88628, 78 
9, 88654*02 
9.88681.05 
9.88707. t8 
9.887 33.3 

9. 8875'y,4i 
9. 88785, 54 
9, S'^8ir.65 
9,88817.7; 
9. 8S86^86 



9.88889,96 
9, 88916,05 
9.88942* 14 
9,88968,23 
9. 88994, 32 



9, 89020. 40 
9. 8(4046. 47 
9.89072. 54 
9.€:;098.6l 
t|. 80124. 68 



9.89150.74 
9, 89^76, 79 
9,89202.85 
9* 89228. go 
9, 892 54* 94 
9, 89280, 08 



143 Dt^rt-es, or 9 Hojrs* 



t..tHi>;r 



53 Degrees* or 3 Hours. 



Til' -t 



range tit 
10* 12288* 

io. 12262. 
10. 12256. 

LO. 12209, 

to, 12183* 



10, 12157, 

o. 12130. 

10* 12104. 

*o, 12078, 
10- 12052, 



56 
28 
00 

73 

46 

19 

93 
67 

42 
iB 



to. 12025, 
10. 1 1999. 
10. 11973. 
:o. 11947, 
10. 11921, 



o. 1 1894. 

10.11868. 

to« 118421 

TO. 1 i8i6- 
10. 1 1789, 



ro, 1 
10. 1 
10. I 
to. I 
10, I 



1763, 

'737' 
171 1. 
16S5. 
165B. 



93 

46 

^3 
00 

7s 

35 
14 

1? 
73 
S4 
34 
16 

9 



10, 1 

10. 1 
10, I 
10, t 
10. t 



1632. 
1606. 
1580. 
1554. 
T528. 



o. t 
10. I 

10. I 
10. 1 
ro. I 



1 50 1 . 
1475- 

1449- 
1423. 
t3cj7. 



EO. I 

10. I 

ID. I 

fO* ! 
10. T 



'37'^ 
r345- 
1318. 
1292. 
1166. 



10. 1 1240. 

to. E 1214, 
10, 11188. 

ro, ] 1 161* 
10. 1 11^6. 



22 

c8 

9S 
82 

I 
58 
46 

35 
2; 

»4 



10. r u 10, 
10* 1 1083. 
10, 1 (057* 
10. 1 1031, 
10, I iooj. 



10* 10979 
to. 10953 
tOi 10927, 
lOi I09':)i< 
to. 1087;: 



10. 10849. 
10. IC823. 
10, 10797, 
10, 10771. 
to, 10745- 
10. 10719, 



6l 

46 

3^ 

26 
21 



Cfit.in'ecnt 



43, 80 
43. 80 
43-78 
43- 78 
43- 7S 

43-77 
43-77 
43- 7S 

43* 7J 
43*75 

43-73 
43- 7 a 

43-7^ 
43-71 
43-70 

43- 7^ 
43- 68 
43.68 
43.68 
43,67 

43-^5 
43.67 

43*63 

43-65 
43*63 

43.6s 
43-63 
43*60 
43.62 
43. 60 

43* 5S 
43- 5« 



58 



43- S7 

43-57 
43-55 
43*55 

43- S3 
43* S3 

43' S3 
43- 52 
43.50 

43-52 
43- 5*^ 
43-48 
43*4^ 
43- 4*^ 
43- 4S 
43-47 

41-45 
4^45 
41* 4-. 
43-45 
43*4^ 

43' 42 

43-43 
43,42 

43*40 
43-40 



1 icjV 



141 De;4rees, or q H.3»irs. 



Cfitiii^i:'nt I l.tfi^t'rii I >. I TQ ^ 



^"2 nectTfci;. or % Ho^ir*^, 




38 Degrees J or 2 Hours 



128 Degrees, or 8 rtours. 



Cotangent 



89280.98 
89307,03 
89333.06 

S9359-09 
8 938 5, J 1 



8941 1. 14 
S9437. 15 
S9463. 17 
89489, 18 
B9515. 19 



^9541. 19 
89567, 19 

^9W* 19 
89619, 18 
S9645. 17 



89671, 16 
89697, 14 
8^723, 12 
89749. ic 
89775.07 



S9801. 04 
S9827. 00 
89852.96 
89878- 92 
89904, 87 

89930, 8z 
89956.77 
89982. 7 1 
90008. t\ 
90034- 5Q 



90060. 52 
900 86. 45 

90112, 37 
90 1 38, 30 
90164, 22 



90190, 13 
90316. 04 
90241. 0(; 
90267. Bb 
90293. 76 



903 tg, 6(i 
9^34^5^ 
9037'' 44 
90397.33 
90423, 21 



^►0449, 10 

90474-^ 
90500. 85 
90526, J 2 
9Q552,Jt 

90578.45 
90604. 3 1 
9063D, 17 
90656*0? 

90681,88 



TaDgcnf 



10* 10719*02 
10. 10692, 9^ 
ro* 10666.94 
lOi 10640,91 

10, 10614.89 



ro, 10588,86 
to* 10562,85 

tOi 10536^ B3 
JO* 10510* 82 
10. 10484. St 



to< 10458. Bi 
io« 10432. Si 
10, 10406, 81 
to* S0380. 82p 
10. J0354.83 



10, 10328* 64 
o, 10302. 86 

io» 10276, 88 
to. 10250.90 
to, 1^224, 93 



10* 10198. 96 
10. 1017^, 00 
to. 10147*04 
io, ioi2r,o8 

10. fO0Q5, 13 



to, yootq* 18 
to, 10043,2'^ 
to, 10017. ^9 
10.09991,35 

10*09965.41 



10, 099:19.48 
10.09913. 55 
10*09887-63 
10,09861, 70 
10,09835,781 



io- 09809. 87 
10*0978^,96 
IO. 09758, 05 
lO. 09 732 » 14 
10,09706. 24 

10. 09680*34 
to. 09654, 45 
10,09628* 56 
10.09602, 67 
10.09576*79 



10*0^550,90 
to. 09 5 J 5. 03 

io.C9499*«5 
10 09473*16 
10.00447*41 



^4'^,, 



3M- 



43- 3; 



^ 



90707. 71 

90733- 57 
90759^41 
1^078^.2 
908 1 1 . 09 
00836. 9 



10 

10, 09343. 9- 
lo.o^'^iS, I. 



to, 09997*27 

10.092' 

10*0934 

10.002^4, 75i 

r 0,09188.91 
10.09163.0 



43,OW-, 



CtitJUj[*-Tt 



Degrt^s, or9Houn. 



141 



Ci>1» 11 ;' '* >U I I ^ilgt^nt fP I i-0' 



^f n<-rrceR, or t Hr-«-< 



T. XVII. 



Logarithmic Tangents and Cotangents. 



199 



to 
1 1 

'3 
ii 

16 



\n 



^9 



3^ 
3' 
3^ 

33 
34 



IS 
3^ 
37 

38 
3? 

^3 
44; 

4'; 

4 
48 

t9 

509. 



5 

53 
|4ji 

569 

9' 
9' 



58 
5« 



39 Degrees, Of z Hours. 



T ftngc [;C I Co U iige at I D. 1 oo "' 



129 Degrees, or 8 ffou rs. 



L:ni:iO£cnt 



9-90836. 9a 

90iSbs-75 
9, 9CS88. s^ 
:;. 909i4-4<' 
9* 90940* la 



^. 90966. 03 
^.90991.85 



9>9 
9.9 
g.9 



017* 66 

c>43-47 
069, a; 



095*07 
120. 87 
146.66 

'7a-45 
19S. 24 



234. 03 
249.81 

30»'37 
W' 14 



3^a-9i 
178-68 
404. 44 
430. 20 
45 ^ 96 



481.71 

507-47 

^^8-96 

S84'7' 



610*4^ 

636-1^ 

661.92 

687.65 

7'3-3B 

719- n 

7^4* h 

790^55 
8[6. 27 

34 1 . ^H 



l.u\^tnt 



867. 69 
893. 40 
919* ir 

944' fi I 
970.5/ 



9 1 996. 2 I 
9202 [. 91 
92047. 60 
,9207^.29 
92098. 98 



I 92124*66 
,92150.34 
. 92176-02 
9220?. 70 
92227. 37 



92253,04 
92278» 71 

923^+^37 
92330-04 

9M^^7o 
92181.3 



1 Hl^i-PU 



0.09163.08 

0-09137. 25 
0.09111.42 

o» 09085* 60 
0.09059. 78 



0.09033.97 

0.09008. J 5 
o. 08982* 34 
o* 06956, 53 
Q, 08930- 71 



o. o89':i4- 93 
0.08879. 13 
0-08893,34 
0.08827. 55 
o. 08801* 76 



0.0S775.97I 
o. 08 ; ^Ot J 9: 
0*08724*4 
o. 0S698* 63 
0-08^172* 8'j 



0-08647*09 
o 08611.3 
o. 08595. 56 
0-08569. 80 
o- 08544-04 



o. 08518. 29 
0.08,9a. 54 

o. 08466 p 78 
o< 08441.04 
o. 0B415-29 



0.08^89,55 
0*08363. 82 
0-0S338. 08 
0.08312-35 
o. 08286. 62 

o. 08260. 8^ 
0-08235. '7 
o* 08209* 45 
0.08183. 73 
o* 081 58. 02 



0.08 [32, 31 
o*o3io6. 60 
o 08080. 69 
o* 0S055. 19 
o. 08029* 49 



o* 08003. 79 
0.07978.09 
o. 07952.40 
0.07926. 71 
o> 07901. 02 



0,07875-^4 
0-07849*66 
0.07823.98 
0,07798.30 
0*07772* 63 



07746*96 
07721. 29 
07695.63 
07669. 96 
07644. 30 
07618.65 



(Jnt^Kit^cnt 



Dwod' 



43' OS 

43-05 
4303 

43*03 
43.03 

43^03 
43.02 
43.02 
43.0c 
43-00 
43.00 
42^9** 

42* 98 

42.9b 

42-9** 
42.97 

42.97 
42.9; 

4-^9^ 
42.9; 

42.9: 

42- 93 

42-93 

42' 9i 
41.92 

42-9 
42.9. 
42. 9c 
42.9- 
42. 9c 
42. 88 
42* 90 
42. 88 
42 88 
42.88 

42.87 
42*87 
42*8; 
42-85 
42. 85 

42. 85 

42. B5 
42.83 
42.83 
41.83 

43. S3 
42.82 
42. 82 
42.82 
42. So 
43* 80 
42. 80 
42. 80 
42. 78 
42- 7^ 
42.78 

42-77 
42.78 
42.77 
42*7 5 



0.100' 



14 De gr ees^ o r 9 Hours. 



50 PggreeSi or 3 Hotirs. 



40 Dt'grees, or 2 iluuis 



Tanifflnt 



13 Pe g! 



ecs, or 8 Hours. 



9^3S^-3S 
92407*01 
9243a, 66 
92458. 3 T 
92483.96 



93509* 60 

92535-^4 
92560.88 
92586. 52 
92612- [5 



92637. 7S 
92663. 4 
92689.04 
92714.66 
92740-28 



92705.90 
92791. 52 
92817. 13 
92842. 74 
92B6S. 3^ 

?^r^6 
92919. 56 
92945. 16 

92v7cr* 7^ 
. 2996- ^r 



9312^. ,5 

93^47' y 
93073^ '^ 
93098. 72 
91124.3 



9 p ^9. 8u 

93^7^47 
93201.05 
93226- 62 

93252. 2C 



93^77^77 
93103,3^ 

93328. 90 

933 54-4^ 
93180.0-; 



93405- 59 

9343 ^- '4 
93456. 7c 

93482. 2C 

93507, 8c 



93513v^5 
93 5SS'Sq 

93534-44 
93609* 96 

9^*>15- 53 



93661.05 
93686. 59 
93712. 12 

93737' f^^ 
9.1 761. 1 8 

93788.7 
93814.2^ 

93839- 7^J 
938fj5-27 
93890. 79 
93916.31 



Co Un gent [p. lOo^ 



I 



rnn;P'*TiE 



Tangctit 



0,07618 
0.07592 
o, 07 567 

0-07541 

0,07516 



07490 

07464 

07439 

074^3 
07387 

07362 

07336 

07310. 
07285 

07259 



0.07234 

0.07208 
0.07182 
a. 07 157 
0.0713 



0.07106 
0.07080 
0*07054 
0-07029 
0,07003 



0-06978 
3-06951 
o* 06926 
0.06901 
o^ 06875 



:* ;-6S5o 
0.06824 
o- 06798 
0.06773 
o. 0674 7 




0,06568 
o. 06543 
o. 06517 
o. 06492 



o. 06466 
o* 0644 1 
0*0641 5 
o. 06390 
o. 06364 



0.06338 
o. 063 J 3 
0,06287 
o. 0626a 
o. 06236 



o. 062 [ I 
a. 06 [ 8 5 
0- 06 1 60 
0,06134 
0106109 
0.0608^ 



ColatiG^.^Mt 



D.ioo" 



43 


77 


42 


75 


42 


75; 


42 


75, 


42 


73 


4a 


73 


4a 


73 


42 


73 


4* 


72 


42 


72 


42 


7^ 


4a 


7^ 


4* 


70 


4* 


70 


42 


7c 


42 


70 


4» 


68 


42 


68 


42 


68 


4a 


68 


42 


67 


42 


^7 


42 


67 


4a 


67 


4^ 


^^5 


42 


67 


42 


6^ 


42 


63 


42 


65' 


42 


6^ 


4* 


63 


,2 


63 


42 


62 


42 


^3 


4a 


6a 


42 


62 


42 


60 


42 


60 


42 


62 


42 


60 


4a 





42 


60 


42 


58 


42 


^^ 


42 


58 


42 


57 


42 


58 


42 


57 


42 




4^ 




4^ 




42 




42 




45* 




4a 




4^ 




4a 




42 




4a 




4* 





!>. 100'' 



1 39 Degrees, or 9 Hours. 



CotafigpTH 



Tangent 



D io^'' 



49 Degree s> or 3 Hours. 



41 Degrees, or 2 Hoiirs. 

Tjiogom [ CtiLin gent |D (oo^ 

131 Degrees, or 6 Hour«. 




93916 
93941 
939^7 
9399^ 
94018 



94043 
94069 

94094 
94 < 20 
94H5 



94426 
9445' 
94477 
94502 
945?B 

94S53 

94579 
94604 
94629 
94655 



94680, 
94706. 
9473^ 
94757 
947^2 



94808 

94^33 
94858 

94884 
94909 



9493 S 
94960. 
94986 
95011 
9 5^3 7 
9506a 
95087 

951 '3 
95138, 

95"^4 




3' 
82 

33 
N 
35 



Tim^feol 



o- 06083 
o. 0605S 
o. 06032 
o. 06007 

0.05 98 1 

o. 05956 
o, 05930 

0.05905 
0.05879 
O.O5S54 



0-05^28 

o. 05803 

0*05777 
0.05752 

0,05726 



0.05701 
0.05675 
0*05650 
0,05624 

0-05599 



0.05573 
0.05548 

0,05522 
0.05497 

0,0547; 



o- 05446, 
0*0 54a I 

o 05395 

0.05370 

0-05 344 
o, U5319 
0,05293 
o, 05268 
0,0524a 
0-05217 



o. 05191 
o, 05 1 66 
0.05141 
0-051 15 
o* 05090 



o. 05064, 

0,05039 

0.05013 
0,04988 
0.0496a 



0*04937 
o* 0491a 
o, 04886 
o* 0486 1 

0.04835 



0-04810 
0,04784. 

0.04759 
0,04734 
0.04708 



o. 04683 
0*04657 
o, 04632 
o. 04607, 
o. 0458 i 
0-04556 



Coi^ngent D, joo^^ 



Lmod'' 



42 


52 


43 


5-' 


43 


52 


42 


52 


4a 


5^ 


42 


S3 


42 


S 


45 


S^- 


42 


4fe 


42 


SO 


42 


48 


42 


48 


42 


4S 


42 


48 


4a 


47 


43 


4S 


42 


47 


42 


4; 


4a 


47 


42 


45 


4a 


45 


42 


4? 


42 


45 


4^ 


43 


4* 


45 


42 


43 


4a 


4=1 


42 


43 


42 


43 


4» 


42 


42 


43 


42 


42 


42 


42 


42 


42 


4a 


42 


4a 


42 


42 


40 


42, 


40 


41 


40 


42 


40 


42 


40 


42 


40 


42 


3** 


42 


3« 


4* 


3** 


4a 


3^ 


4* 


3« 


4a 


37 


42 


3^ 


4* 


37 


42 


37 


42 


37 


42 


37 


42 


35 


4a 


37i 


42 


3S 


42 


^35 


42 


35 


42 


3s 


42 


33 



1 38 Degrees, or ^ Hours* 
48 Degrees y or g; Hov3Lt\. 



66 
59 
5fi 
i7 
^ 

54, 

53 
52 

ii 
50 

49 
4B 
47 
46 

45 

44 
43 
4* 

42 
40 

.^9 
3S 
37 
3i 
35 
34 

33 
32 

30 
29 
2d 
27 
26 

*S 
4 

23 

X2 
21 

20 
19 

[8 

17 
[6 

^4 
^3 
la 
li 

fo 

9 
8 



k^\ 
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Log art:! mic Tangents and Co t:in gents. 



4i iJcgiccs, Kfi z Hourtip 



C 



9*958^0.04 
9,91875,41 
9*95900^801 

9. 9591^. t8j 



209 



6|9 
9 

9- 



*5 

B 
+<^ 

42 

4^ 

44 

46 

47 
4S 

,42' 

%^ 

5^ 
>3 
?^ 

;4 



^9 
|6o 



9-9S570-7S 
9.95596. 

^9;6ai. 54 
9^95646*94 
9.95671.35 



93697, 



50I 



95773^^9 
95799.17 



9i95»-55 

9.95976-93' 
9- 96005-* 50 
9, 96017, 67 
9.9r»o5vo;| 



96078, 4^ 
96[03. 78 
96129. 15 
96154*52 
96179.88 



9*9610541 151 
9,962^0*611 
9.96155*9? 
9,96181*33 
9, 963o6» 69 



h 9^33^' °4 
96357,40 
9.96381,75 
9, 9A408, 1 1 
9-9^H3.V4'^ 



9, 96458, 8 1 
9,96484, 16 

9 9^' 5^9* 5' 

9* 96534' 86 

9* 96;6o» 10 
9,96585,55 
9, 96610* $9 
9, 96636. 13 
9, 9666 1 » 57 
9. 96686. 91 



.15 

59 



9, 967 11 

9'9^7.n . 
9.96761,93 
9,96788*37 
9, 96S13* 60 



4* 96838. 93 
9. 96S64* 2 
9, 96839> 60 

:>. 96940* 16 
1.96965. ^q 



■i'.»itRcni 



O4429. 1 

04403.85 

04378.46 

04353*06 

04317,67 



0.0430a* 3^ 

o* 04276, G9 
o, 041 5 1 * 50 

0,04126, 1 1 

o> 04200, 73 



0,04175,3^ 

0,041 49' 9^^ 
0,04124. 5F 
0, 04099. 10 
o* 04073, 81 



0.04048* 4 
0.04013.07 
0,0^997.7 
0,03972- 5; 
0.03946,95 



0.03921, iyH 

O. O3S96" 21 

0,03870,85 
0,03845.48 
0-0^820* tl 



0.03794. 7> 

0,0^769.39 
0,03744,03 

0. o;7i8, 67 
o. 0^69^. 3t 



0.03667,96 
o, 03642. 60 
0,0^617, 15 
o. 03 59 r . 89 
o, 03566, (,4 



0,03541, 19 
f?, 03515. 84 

0.03490, 49 
0.03465, 14 
0.05439* So 



0*03414*45 
0-03389. [ 

c>*OJ3^3-77 
0*03338*41 
o, o:^^r ^* 08 



0.03287, 7 5 
0,0^262.4 
0,03237,07 
o, 0321 1, 73 
o. o? 1 86. 40 



0,03(61*07 

0,03135,7 

O. O'ff 10* 4c 

0.03085.07 
0.03059*74 

0.01034*4 



Ctitun-jcn? 



U too" 



Tangent I Cf^ungciit ] O. too ^ 

13 2 Deg rees, or 8 Hours 

iL;**Un[;erU i uri^cn 

J"9S44.V7+^o-^45;6.26 
9.95469. 15 10,04530.85 
V-954V4' 55 ^0-04505. 45 
9, 9 5 5 1 9, 9 5 I o, 04480. o 5 
9- 9? 545^^5 to^ 04454- ^^i 



4^'3S 
4^* 33 
4^-33 
42' 33 
4^-33 

4^-31 
41.3a 

4iv33 
42,32 

41.31 

42.31 
42. 32 
42^31 
41. 30 
42* 30 
42,32 
41, 30 
41.30 

4S'30 
41. 28 



41. 
42. 



42. 18 
42. 30 
41, 18 

41,17 
41. 28 



42. 

42 



18 

'-7 



42.18 
41.27 
42,27 
42.27 
42.27 
42.25 
42*27 
42.25 
42-27 
42.25 

4i-*S 
42' 25 
42.25 
42,25 
42.23 
42.25 

42,21 

42. 23 
42.23 
43.25 
42, 21 

41, 23 

42.23 

4^ ^3 
41* 22 
42.12 
41, 13 
41^ 22 
41.11 

42. 21 
41.12 



1^37 Dcgret-Si or 9 Htmrs, 



^ 4 3 DL^gf<^gs»~or^flou r&, 
133 Degrees, or 8 Hours. 



44 Degrees, or 2 Hour^, 



I rnc^t I CfKAUggjiE I D.ie 



COLil1i^t:tl<^ 



96965. 59 
96990* 9 r 
97016* 24 

97041^57 
97066, 89 



97092. : 
97117. . 
97142. J 
97168. 
97'93- ^o 



97218*81 
97144, 13 
97169.45 
97^94 77 
97^10, o^ 



97345- .i9 
9737Q, ;* 
97390.02 
97411.31 
97446^64 



9747**9 
97497-26 
97522* ^7 
97547' S7 
97573 'S 



97598.49 
97623. 79 
97649.09 
97674 40 
97699,70 



97725.00 

97750-30 
07775.60 
97800. 90 
97826, 20 



97851,49 
97876.79 
97902.09 
97927.38 
97951.68 



97977-97 
98003* 26 
98018. 56 
98053. 85 
9S079* 14 



98104*43 
98119, 72 

98J55.OJ 
98 1 80. 30 
99205. 59 



98230*87 
98356. ]6 
98281.45 
98306* 73 
98331.01 



98^57,30 
9838a. 5g 

98407-^7 
98433, 1 5 
984^8.44 
98 48 3. 71 



Tvii^*"nt 



t «iri£cnt 



0,03034,41 

0, 03009, 09 

0.02983. 76 
0*02958,43 

0- 02933 



11 



o* 02907, 79 
o* 02882. 46 
Of 02857. ^-^ 
0.01831. 8 
0*02806, ^o 



D. 02781. iH 
0.01755.87 
0.01730. 55 
0.01705* 23 
o, 02679, 92 

o. 020^4* 61 
o« 01619. 29 
o. 02603* 9^ 
0*02578*67 
o. 01^53 36 



0* oi^iB. 05 
0.02502. 74 

o.o2477«4i 
0.02452, 13 

0,0242^. 82 



o, 03401, 51 

O, 02 176 21 
D. 02150 91 

o. 02425, 60 

0,02^00 iO 



lhl9Q^' 



1 34 D. grccs, or h Hour*. 



0.02275. ^^ 
0. 02149^ 70 
o. 0S214. 40 
0.02199 10 
o, 02173. ^o 



o* 02148. 51 
o* oif 11^ 2 J 
o, 02097. 91 
0,02072. 61 
o. 01047. 3^ 



o* 01022, 03 
o- o 1 996* 74 
6-01971. 44 
o. 01946. t5 
0*01920, 86 



0.01895* 57 

o, 01S70* a8 
0*018441 99 
0,01819. 70 
0*01794*41 



0.01769, 1^ 
0.01743^84 
o- o 1 7 1 8. 55 
0,01693* 27 
0,01667* 98 



0,01642. 70 
0,0161 7* 41 
o.oi5q2» 13 
o. 01566^ 85 
0*01541' 56 
o* 01 516, 18 



entailment 



42. 10 
42. 12 
42. 22 
41. 20 
42,10 
42,21 
41* ID 
42» 10 

41, 20 
42.20 

42. rS 

4a, 20 
41. 20 



42. 
4^^ 

41,2 

42* 

42, 

43. 

41, 

42^ 

41. 
42* 
42. 

42, 

4* 
42. 
42. 
42, 
42, 
43* 
41. 
42, 

43* 

43* 
42. 
42, 
42, 
42* 

42* 

43* 
42. 
41* 
42. 

4*- 

42, 
42. 

43. 

42. 

42. 

4^- 
41. 
42* 
42, 
42, 
4a* 
43- 
42. 
43. 



LOUngeiil 



9.98483,721 

98509, OC 

98534.28 

98559 56 
985^84 
98610* [2 
98635.4= 

98660* 6S 
98685, 9^> 
9871 1, 1; 

98736, ^i 

98787.06 
9BS12.34 
98S37.6 



yHrfU2. $9 
9S8S8, 16 

9^9 1 3^44 
98938,71 
98963^ 

9S989, 26 
99014. 53 
99039^81 
99065.08 
99090. 3 



991 15. 02 
99140. 89 
99 1 66, 1 6 

9^J'9"-43 
99* 16, 70 

9914 J '97 
99a**7* ^4 
99292. 5 r 
99317.78 
09343.05 



99368. 32 

99393- 59 
99418. 86 

99444' 13 
99469.40 



99494* 66 
99519*93 
9954? 30 
99570-47 
9959^*73 



99621,00 
9964'^^ 27 
99671, 
99696. 
9(3722.07 



99747-34 
99772,60 

99797-87 
99823, ij 
99848. 40 

99873,67 
99898. 91 
99924, 20 
99949-47 
99974* 73 
00000.0c 



136 Degrees^ or g^ours. 



<*tJ'ii^*m I 1m gent I P.iQQ^ I Cotangent ) T.-ingeric [ D. too^ 



j47 tJc^yft-cs, or j *Qurs. | 46 Degrees, or 3 Hours, 



rnm;rni 



I 44|g,CfU O J&3 



01516.28 

01 491* 00 
ot465. 72 
01440.44 
01415. t6 



01389.88 
01364* 60 
01339.32 
013 c 4. 04 
01288. 77 



0^2^3.49, 
oisjS^^i 
0^2 t 2 94 
01187.66 
01 162. 39 



01 137. 1 1 
on 11,84 
01086, 56 
01061,29 
01036, 01 



00985.47 
00963, 19 
00934,92 
00909^ 65 



00884.38 
00859, 11 

00833, ^4 
00808. 57 

00783.30 



0075^03 
00732, 76 
00^07, 49 
00683, %2 
00656.95 



0063 1 * 66 
00606,41 
00581, 14 
00555,87 

00 530. 60 



00505.34 
OQ480. 07 
00454, 80 
00439* 53 
00404. 27 



00379. 00 

«?o3Si-73 
00328. 46 
00303* 20 
00^7 7.93 

00251,66 
00227. 40 

00202h, 13 

00176. 86 
oot 51.60 
00126, 34 

OOIOIpO^ 

oodjj, 80 
00050, 53 
00025,27 

00000. OC 
Colin ^c III 



42, 12/ 



4^' nil 



135 l>egrecs, or 9 Hoyr&. 



t* I '(vsj'-nt i T'fir*M 



4 S Degrees ^i^Qj- 3 Houn 




Proportional Logiiritlims. 



o Degrees J or o Hours* 



403 3 4» 

21373*39 

355^30 

^43 M** 



335517 
^24809 
JZ4103 
21340S 
2^1724 



5^4 



^33445 
55*7 
318833 

3^3033 
P79tS 



19S4M 
19^064 
194706 

J943S' 
1 9400 



22205 
2213^8 

-10735 
22QO9 I 
2tQ457 



299203 

^954^4 

,91948 

^88730 



21S833 
21B217 
7609 
217010 
216419 




^63548 



,1^36 
21526 
214693 

IHJ33 
2 r -^ 580 



177815 

* 77 575 

'7733S 
177097 

176861 



9365 

'933^5 

19Z962 

92621 

92283 



165321 

165141 

64961 

64782 

64603 



176625 
17639* 
176158 164073 
i75927|t638g 



644 
164249 



J91948 
91615 
1912S5 
190957 
1 90632 



75467 

»7S^39 
75012 

174787 
7456? 



1 90309 
t 8998^ 
1 89670 

iS93S4 
189041 



^^3^33 
2 J 2494 
21 1961 
2ri435 
2 10914 



^210400 



261845 209^93 



3 7 260206 209 ^ 90 r 666 i I 
28 258627 208894" I S63 16 



29357103 



3025563020791^185,733 
31 254206207438 185445 
52827 206964 1 85 1 56 
i^r49J 206494 184873 
2^0194206030 184590 



3* 
33 
54 

35 
3^ 
37 
3B 

^9 



40 
41 

42 

43 
44 

4> 

47 
♦ B 

49 



2:^8403 186024 



205570^184309 



205115 



SO 233 44 i; 



1887^0 
18B420 
188114 
1S7S09 
1 87 506 



75696 



16^722 



163548 

»^337S 

63202 

163030 

162859 



174339 
174117 
1 73896 
173676 
'7H^7 



173^39 
173023 
172807 
172593 
172379 



187206 
1S69 
8661 



248936 

247712 ^ ^ 
146522 204665 
245364204220 
244236 2 03779 

2431361203342 
242064 202910 
2410 1 7 202482 
239996 2^2060 
2^8997201639 



238021 20122^ 
337067 20OS 1 2 
236133 200404 
2352<S aooDoo 
2343^3 194^600 



199203 



32^85 198810 
131742 198421 
430915 198035 
;30i^j^ 1 97652 

22930' 19737^ 
228524 196897 

^^7755 
227000 



54*16257 



96524 

1961 54 

Hj?78e 



84030 
^8375* 
183477 
183203 



J 8293c 

8266c 

182391 

l82t24 
181858 



181594 

181071 
180811 
t8oc5^ 



180297 
1 80043 

179790 

17953*-: 
179187 



179031, 
178791 

17854^ 
17830c 

J7S057 



172167 
17195C 
'7^74^ 

171328 



17112c 
170914 
1 70709 
170504 
^7030 



(549^^ 
154770 

154629 
15448; 

54347 



154206 
54066 

539^7 
153788 
1 53649 



62688 
[62518 

62349 
1621 So 

62012 



161845 
161678 
161512 

161347 
16118 



161018 
160854 
16069 
16052Q 
1 6036 



160206 
16004 



15956 



14771^ 
147592 
147472 

»473S^ 
14733 



7_ 

1410*7 
r 409 14 
i 408 1 3 
1 40708 
t 40606 

147H3 ^^5^3 



46994 
146876 
^46758 
146640 1 

146522 
14640; I 
146288 
461 7 1 
146^55 



5351^ 

53374 

53*3^ 

153100 

1 529''>3 



1 52827 
152692 

'5^^>7 
152421 
15228S 



«5^'54 

15202 

J518S8 

151755 

151623 



151491 
151360 



1 4040 1 

14030c 

14019^^ 

4009 



45939 

145S-4 

45708 

45593 
14547^ 



145364 
145^5*^ 

145022 
i44Q09 



70099 
169897 
1 69696 
1 69497 

69298 



I 59409 
159251 

< 59094 
t 58Q38 
158782 



16910:^ 
1 68903 
168707 
168512 
168 vlS 



168124 

167933 
167740 
167549 
'67359 



167170 
166981 
166794 
166607 
166421 

1 6''J23^ 
1 660 5 1 
16586*! 
1656S5 
165503 



159885 151229 
1 59726 151098 
50968 
'50878 
1 50708 

50579 
150451 
f 50322 



158627 

158472 

^5^317 
158164 

15801 1 



157858 
157706 

157554 
157403 
'57^5^ 



157103 
156951 
1 5 680 J 
t56ri5r 




■ 4479*^ 
14 468 4 

14457 

144459 

M4U7 

14423^^ 

1 441 25 

1440:4 

143903 
^ 43 793 



150194 
1 50067 
149940 
14981^^ 
i42^6j7 
14956c 

149435 
149301^ 

149184 

149060 



14893 
14881^ 
148688 
«4856^ 



r 5650H 148442 



14^320 
(48197 
148076 

147954 
147833 



43^93 
H3573 
143463 
^33 54 
'43^45 



143136 

[43018 

142920 

1428 

143704 



4^597 



14*3^3 



14195 
14185 



8 



135218 
(35128 
135038 
134948 
134858 

134768 
134679 

^34S^<J 
134500 

344 » 



3999^ 
39895 

39794 
39694 

39593 



1343^3 
134334 
134146 

3405^ 
133970 



39493 
39394 
39394 

39195 
39096 



3^997 
38899 

38800 

138702 

38604 



138506 
138409 

13821 
138118 



130103 
130023 
129942 
29862 
129782 



129703 
129623 

13954^4 
129464 
129385 



1 29306 
129227 
129148 
129070 
12899 



133882 

133794 

337^7 

133619 

13353^ 



r289i3 
128835 
128757 
128679 
28601 



33445 
'33359 
» 33^73 
133186 

<33<>99 



38021 
137925 
137829 

37733 
137637 



133° '3 
132927 

132842 

132756 

J 3^6 71 

132500 

133415 
^3333^ 
132246 



137541 
137446 

^3735J 
137256 
137161 



137067 
136972 
i 36878 
136784 
1 3669 1 



136597 



143490 1365^4 



136411 



142176 136318 
1 42 1 70 1 3622 5 



142064 136133 
8 136040 
. ,3*3^948 
141747 135856 
141642 135765 



141538135673 
J4H1^ '35593 

141 329! '3 549^ 

14122 

14112 



35400 130264 
1 1353^9 '30183 



13216^ 
132077 

131993 
131909 
13182^ 



13 i 743 
13(659 

13*575 

131492 

131409 



10 



25527 
^54SS 
353^3 

25239 
25167 
25095 
25024 
24952 
24SB 



12S524 
128446 
128369 
12S292 
128214 



128138 
128061 
127984 
127908 
(27831 




13132^ 
131244 
[31 t6i 
131079 
130997 



130915 
130833 

13^75' 
#-306 70 
130588 

1305^ 
130426 
130345: 



127000 

^2692 

^26850 

126776 

12670 



12^627 
126553 
126479 

126405 
\ 2633 1 



126257 
126184 

(261 IQ 
126037 
125964 

12589 
I25818 

13574^ 
125672 
125600 



24809 

3473^ 
34667 

24596 
24526 



^44 5 5 
H384 
24314 

24244 
24173 



/ 

m 
II 



21388; 
21322 
21257 
21191 
2 1 126 



24103 

MO33 
339^3 
33%4 
23 ^^4 



33754 

23685 
23616 

23546 

3U77 



23408 

33339 
23271 

23202 

23133 



23065 

2299 

22928 

22860 

22792 

22724 

22657 

2258*^ 

22521 

33454 



22386 
22319 
22252 
22185 
22 11 8 



22051 
21984 
21918 
2i8;i 

21785 



21718 
21652 

21586 

2*520 

21454 



21060 

20995 

20930 
20865 
20800 



=^0735 

2067 a 
20605 

20541 

20476 



12 



I 17609 

i'7549 
117489 

117429 

17369 



117309 
117249 
1 1 7 J 89 
1 17129 
1 17070 



117010 
1 16951 
116891 
1 16 S3 2 
116773 



204 1 2 
20348 
20264 
202(9 
20155 



2009 1 

2002B 

9964 

9900 

9^37 



9773 
97 'o 
9647 
95S4 
9510 



9457 
9395 
9332 
9269 
9206 



9U4 

9081 

9019 

8957 
8895 



8833 
8771 
8709 
8647 
85B5 



8523 
8462 
8400 

^3^9 
8278 



8217 
8155 
8094 
8033 
2S73 

79 

7851 

7790 

7730 
7669 



116714 
116655 
116596 

^6537 
116478 



13 



iH>33 

114077 
1 14022 
11396^ 
113911 



113S55 
11380c 

' 13745 
n369c 

^363 



113580 

''3535 
113470 

113415 

1 13360 



^4 



10914 
10863 

10760 

ic;oS 



10657 
10605 

10554 
10503 
10452 



10400 
10349 
1029S 
10247 
10197 



U3306 
113251 
U3197 
i 131 4 

1130 b 



10146 



1 16419 
116361 
1 16302 
116243 
i6i8'5 



116127 

J 206 8 
n6oio 
115952 

1 1 5894 



1 1 5836 
115778 

115663 

1 15605 



115548 

1 1 549^ 
f'5433 

''S375 

1153(8 



t 15261 

1 * 5304 
115147 
1 15090 
^'5033 



11497'^ 

114919 
1 14863 

1 14806 

114750 



1 14693 
1146^7 
114581 
ti4^4 
114468 



T14412 

J 143 56 
114300 
11424^ 
114189 



*'3033 
112979 

112925 

112871 

(12817 



112763 
112709 
112655 
112601 
U2^48 
112494 
1 1 2440 
112387 
'^3333 
1 12280 



11^227 
1 12 1 73 
1 12110 
1 1 2067 
1 12014 



1 1 1961 
1 1 1 908 
111855 
1 1 1 802 

111750 



111697 
11 1644 
1 1 1 592 

111539 
ni4«: 



'^M35 
1113S 
111330 
11127$ 
1 1 1 226 



1111741 
111122 
1 11070 

110966 



09S93 

09842 
cc>7^- 

04j74i^ 



09641 

09591 

09540 
09490 
09440 



09390 
09341 

09291 

0924 1 
09 191 



09142 
09092 
09042 

0S993 

oSt;43 



oS^Hi^4 
08S45 
087 j6 
08746 
08697' 



08648 
08599 
08550 
08501 



OS403 
0830^ 
08209 



08160 
08111 
08063 

0801 £ 
07966 




C. T. XVIII. 








Proportional Logarithms. 
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10^18 


16 
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SO2482 


18 


9765s 


20 


21 


22 


n 


24 


3> 


26 


27 


28 


29 


105115 


[ 00000 


95424 


93305 


91285 


89354 


S7506 


85733 


84030 


82391 


80811 


79*8; 


1 


107870 


JO507O 


[ 02440 
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65557 


64479 
64461 


634*7 


6140c 


60416 


■ 




48 


7667a 


Is^H 


73940 


74636 


71369 


70 13^ 


68942 


67778 


66644 


65539 


63410 


6x381 


61380 


S|l? 


■ 




49 


76649 


75163 


739 1 S 
71M 


746 li 


7»349 


701 1 ij 
70099 


6892^ 


67759 


66645 


65521 


6444^ 


6339* 

63375 
633 5^ 


6x \bi^ 


61363 


1 


^0 


7661; 


75*39 


7*593 


71348 


68903 
68884 


67740 


66607 


65503 


644x6 


61349 


61347 


60367 


i 


i« 


766oa^ 


75x16 


71874 


73571 


71307 


7007S 


677x1 


66588 


65484 


6440 8 


64332 


61330 


60351 


■ 




5a 


76;78 


75194 


7385a 


7*550 


71x86 


70058 


68864 


67704 


66570 


65466 


64190 


63340 


64498 


61314 


^ns 


■ 




11 


7''>5iS 


75' 7» 


73830 


745*9 


71465 


70038 


68844 


67684 


66551 


6544« 


64373 


633*3 


6(497 


60319 


■ 


1 
♦ 


S4 


76SU 


75U8 


73808 
73786 


7x507 


7**45 


700 18 


68645 


67663 


6653X 


65430 


64355 


63306 


6xx8i 


6iiSi 


60303 


^ 


n 


76508 


751x6 


744f6 


714x4 


69998 


68805 


67644 


66514 


65412 


64337 


63x89 


61165 
64448 


61464 


6oft86 




f«» 


7648; 


7510; 


73764 


7*465 


71103 


^9977 


68785 


676x5 


66495 


65394 


643x0 


63x71 


61448 


60s 70 


■ 


1 


ii 


76461 


7Soto| 


7374a 


7*443 


7^«83 


69957 


68766 


67606 


66477 


6537'^ 


64304 


63*54 


62431 


61131 


6o«54 


■ 


1 


7Hi8: 


75c»58 


73740 


7x4x1 


7 1 164 


69937 


68746 


67587 


66458 


65357 


64x84 


63437 


64214 


6iti ; 


60438 


■ 




59 


764 r 4 


I'^m 


73^.9«^ 


71401 71141 


699^7 


68747 


67568 


664^91 ^^%'\u\ 


64x67 


63XXC 


61197 


6tIQftl 


604:1 


1 




m 


u^ 


* 

M 


J 
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Proportional Logarithms. 



»o5 



J 


4S 


1 

m 

46 


/ 

m 
47 


1 

m 
48 


M 

49 


C 

1 

m 
50 


> Dcgre 
/ 

m 
$' 


cs, ore 

/ 

m 

5* 


> Houn 
/ 

m 

$3 


i. 

m 

$4 


/ 

M 

55 


/ 

m 

$6 


/ 

m 

57 


/ 

m 

$8 


y 

m 

$9 


o 

1 

3 

4 


60906 
60190 

60158 
60143 


59951 
59936 
59990 
59904 
59189 

59«73 
59' S7 
59141 
59196 
59110 


583 '7 
58309 
58987 
58971 
58956 


$7388 
57373 
57358 

$7343 


56508 

$6493 
56478 

$6463 
56449 


55630 
55616 
55601 

5$$87 

$$$7* 

$$$$8 

5$ $43 

$$$a9 

$$$'$ 
55500 


$4770 
$4756 

$474* 
54728 

$47 '4 

54671 

$46$7 
$4643 


$39*7 

$39'3 
53899 
53885 

$387' 


53100 
53086 

5307a 
$30$9 
$3045 


59288 
59974 
52261 
52248 
$aa34 


51491 
51478 
5 '465 
5'4$a 
$'438 


50708 

50683 
50670 
50657 


49940 

499*7 
499H 
4990a 
49889 


49 '84 
4917a 
49' $9 
49 '47 
49 '3 5 
49122 
49110 
49097 
490S5 
49072 


4844* 
48430 
48416 
48405 
48393 
48381 
48369 
48356 
48344 

_4833_a 
48330 
48307 

48363 
48371 
48358 
48346 

48334 
48329 
48210 
48197 
48185 

48.73 
48161 
48149 

48136 
48134 
48113 
48100 
48086 


1 
I 

9 


6ois6 
6otio 
60094 
60078 
60061 


58941 
58295 
58310 
58194 
58179 


573*8 
S73'3 
57*9^ 
57*83 
57968 


56434 
56419 
56404 
56390 
56375 


$3857 
53843 
53830 
53816 
53802 


5303' 
53018 

53004 
59991 

$*977 


52291 
52908 
59194 
59181 
52167 


$'4*5 
51419 

$'399 
51366 

$'373 


50644 
50631 
50618 
50605 
50592 


49876 
49864 

49838 
49826 


lO 

II 

«3 


60045 
600S9 
60013 

S9997 
59981 


59094 

59079 
59063 

59047 
59039 


58(64 
58148 

Sf'33 
58118 

5810a 


$7»S3 
57938 

57"3 
57208 

S7'93 


56360 
$634$ 

56316 
56301 


55486 
5 $47' 
$$4$7 
$$44* 
55428 


54699 
54614 
54600 
54586 
$4$7a 


53788 
53774 
$3760 
$3746 
$373* 


$•963 
59950 
59936 
59929 
59909 


$ai$4 
59141 
53197 
53114 
52101 


51360 

$'346 

$'333 
51390 

$'307 
51994 
51981 
51968 

$'*$$ 
51949 


$o$79 
50566 

$o$$4 
5054. 
50538 


49813 
49800 
49788 

4977S 
49762 


49060 
49047 

49035 
49023 
490 1 c 


«9 


59965 
59949 
59933 
599«7 
59901 


59016 

58985 
58969 
58953 


j3o87 
58079 
58056 
58041 
$8096 


S7'78 
S7'6? 
57148 

S7«33 
57118 


56287 
56979 
56957 
56943 
56998 


$$4«4 
55399 
5538$ 
$$370 
$$3 $6 


$4$$^ 
$4544 
54$3o 
54516 

54$oi 


$37'9 
$370$ 
$369' 

$3663 


59868 

5*855 
59841 


52087 
52074 
59061 
59047 
5«034 
52091 
59007 

$'994 
51981 
51967 


$0$'$ 
50503 
50489 
50476 
50464 


4975^ 
49737 
497^4 
497 « 2 
49699 


48998 
48985 

48973 
48960 

48948 


so 
•I 
»a 

as 
"4 


59885 
59870 

59854 
59838 
598aa 


58938 
5899a 

58891 
58875 

58860 


58011 

5799S 
57980 

57965 
57949 


57073 
57058 

57043 


56913 
56109 

56184 
56169 

$6'$$ 


SS34» 
553*7 
5S3'3 
55*99 
55984 


54487 
54473 
54459 
5444$ 
$443' 


53649 
53636 
53699 
53608 
53594 


59897 
59814 
52800 
59787 
$*773 


51999 

$'*'$ 
51902 
51189 
51176 


50451 

50438 
50495 
50419 
$0399 


49687 

49674 
49661 
49649 
49636 


48936 
48933 
4891. 
48898 
48886 


U 

99 


59806 

59790 
59774 
59758 
5974a 


57934 
579 '9 
57904 
57888 

57873 


57098 

57013 
56998 

56983 
56968 


56140 
56195 
56111 


55970 

$$»$$ 

55*41 
55**7 

55219 


$44' 7 
54403 
54389 
5437$ 
$436' 


53 $80 
53567 
53553 
53539 
535*5 


52760 
59746 

5*73* 
59719 
59705 


$•954 
51941 
51927 
51914 
51901 


51163 
51150 

5"37 
51194 
51111 


$0387 
$0374 
50361 
50348 

$0335 


49623 
49611 
49598 
49586 

49573 


48874 
48801 

48849 
488)6 
48824 


30 
3' 
3* 
33 

u 
11 

39 
40 
4» 
4« 
43 
44 


59796 
59710 
59694 


58789 
58766 

5875' 
5873s 
58790 


57858 

57843 
57897 
57819 
57797 


Si 

1^3 


56067 
56052 

56037 
56025 

56008 


55108 
55164 
55169 

$$'55 
$$'4' 


54347 
5433* 
543 '8 
54304 
54990 


53$!' 
53498 
53484 
53470 
53456 


52692 
59678 
59665 
5965. 
59638 


51688 

S'874 
51861 
51848 
$•835 
51891 
51606 

51795 
51768 


51096 
51085 
51072 
51059 
5104'. 

$•033 
51020 
51007 

$0994 
50981 


50393 
503 'O 
50397 
50984 
50971 


49560 
49548 
49535 
49S»3 
495»o 


48812 

48775 
48762 


48076 
48063 
48051 
48039 
48097 
48015 
48003 
47990 

47966 


59647 
S963' 
59615 

59599 
59583 


58704 
58689 

58642 


57789 
57767 
577$' 
57736 
57791 


56879 

56864 

56849 
56834 

56819 


55994 
$$979 
55964 
$$9$o 
$5935 


$$'*7 
55119 
55098 
55084 
55069 


54276 
54962 
54948 

$4*34 
54920 


5344* 
534*9 
$34'$ 
53401 

$3387 


52694 
52611 

5*597 
5*584 
59570 


50956 
50946 

J0933 
50920 
50207 


49498 
49485 

4947* 
49460 

49447 


48750 
48737 
487*5 
48713 
48700 

48688 
48676 
48663 
48651 
48639 


59567 
5955' 
59536 
59590 

59504 


58627 
5861 1 

& 

58565 


57706 
57691 

57675 
57660 

S7645 


56804 
56789 
56774 
$6759 

$6745 


55921 
55906 
55892 

$$877 
55862 


S$o55 
55041 
55096 
55012 
54998 


54906 

5419* 
54178 
54164 
54 '50 


$3374 
53360 

$3346 
$333* 
$33 '9 


$»$$7 
$*$43 
$*$30 
59516 

$a$03 


$'7$5 
51742 
51729 

$'7'$ 
51702 


50968 

$09$$ 
50942 

50939 

509 if 


50194 
50189 
50169 
50156 
50143 


49435 
494*2 
49410 

49397 
49385 


47954 
47949 

47930 
47918 
47906 


49 


59488 
5947» 
59457 
5944' 
594»S 


58549 

S8S34 
58518 

58487 


57630 
57615 
57600 
57584 
57569 


$6730 
$67'$ 

56700 

56685 

56670 


55848 

$5833 
55819 
55804 
$5790 


$4984 
$4969 
$49$$ 
$494« 
$49*7 


$4136 
5412a 
54108 

$4094 
54080 


$330$ 
$3*9' 
$3*78 
$3*64 
S3*$o 


59489 
52476 
59462 

$*449 
$»436 


51689 
51676 
51663 

51636 


$0903 
50890 

50877 
50864 
50851 


50131 
50118 
50105 
50092 
50080 


4937a 
49360 

49347 
49334 
493^2 


48626 
48614 
48602 
48590 
48577 
48565 

48553 
48540 

4«5*8 
48516 


47893 
47881 

47869 

47857 

4784$ 

47833 
47891 

47809 

47797 

47785 


SO 
5' 
5» 
S3 
11 


59409 

59393 
59378 
5936a 

59346 


5847a 
58456 
$8441 
58495 
58410 


57554 
$7539 
S7S»4 
$7509 
57494 


56656 
56641 
56696 
56611 
5659C 


$$775 
$$761 
$$746 
$S73» 
$$7'7 


54912 
54898 
54884 
54870 
$48 $5 


54066 
54052 

$4038 
54084 
54011 

53997 
$3983 
$3969 
$39$ 5 
5394' 


$3*36 

$3**3 
53209 

$3'9$ 
53189 


52422 
53409 

$a395 
5238s 

52368 


51623 
51610 
51596 

$'$83 
$'$70 


50638 
50835 
50812 

50799 
50786 


50067 
50054 
50041 
50029 
50016 
50003 
49991 
49978 
49965 

499 S« 


49309 
49*97 

49284 
49272 
49259 


11 

5S 


59330 
593 '4 
59999 

59»83 
59967 


$8395 
$8379 
5^364 
58348 

58333 


$7479 
57463 
$7448 

$7433 
5741ft 


56582 

56567 

56552 

$6537 

56522 


$5703 
55688 

$$674 
$$6$9 
$$64$ 


54841 
54897 
$4813 
$4799 
$4784 


53168 
$3 '$4 
$3'4' 
53 '*7 
53 "3 


$*3$5 
$a34a 
59398 

S*3'S 
59301 


$«S57 
$'544 
$'$30 
$'$•7 
51504 


$077? 
50760 

$0747 
$0734 
50731 


49*47 
49*34 
49222 
49209 
49107 


48503 
48491 

48479 
48467 
484;j 


4777a 
477^0 
47748 
47736 
47794 
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■ 






I Degree, or i Houn 




1 






/ / 


i 


/ ' 


1 


1 


i 


/ 


/ 


I 


/ 


/ ' 


/ 


i 


i 1 


■ 






m 


m 


m 


pfl 


m 


m 


m 


HI 


m 


m 


m 


m 


m 


m 


m 


■ 




J 

Q 




477*2 


1 


2 
4628 S 


3 
45593 


4 
44909 


5 


6 


7 


8 


9 


ro 


11 


12 


n 


14 ' 


1 


46994 


4423 ^ 


43573 


4292D 


42276 


41642 


41017 


40401 


39794 


39*95 


38604 




I 


47;oQ 


469^^ 


46276 


45582 


44«9i^ 


44225 


43562 


42909 


42266 


41632 


41007 


40391 


39784 


^9^^S 


l«lil 


■ 




A 


476B8 


46971 


46265 


45570 


44887 


44214 


4355* 


42898 


42255 


4 1 62 1 


40997 


40381 


39774 


39*75 


■ 




3 


47*^7^ 


46959 


46251 


455^9 


44875 


44203 


43540 


42887 


42244 


4161 J 


40986 


403 7 » 


397H 


39*^5 


3H7y\ m 




4 


47664 


46947 


46241 


45S47 


44864 


44191 


435^9 


42K77 


42^34 


41600 


40976 


40361 


39754 


^9*^5 


5856^ 


I 


s 


47652 


46935 


462 jO 


45S3<> 


44853 


44180 


43518 


42866 


42223 


41590 


40966 


40350 


39744 


39145 


j8S5i 




6 


47^40 


46923 


46218 


45524 


44841 


44169 


43507 


42855 


42213 


41579 


4095 s 


40340 


39734 


39*3*^ 


38s4i 


■ 




7 


47628 


46911 


46206 


455^3 


44830 


44158 


43496 


42844 


42202 


41569 


40945 


40330 


39724 


39*26 


38S3f 


■ 




B 


4;6i6 


46S90 
46S88 


46195 


45501 


44819 


44t47 


43485 


42833 


42191 


41559 


40935 


40320 


397*4 


39116 


38i«6 


■ 




10 


47^^04 


46183 


4>490 


4480S 


44V36 


43474 


42823 


42181 
42170 


41548 
415^8 


40924 


403 1 


39704 


39106 


^8516 


J 


4759^ 


468 7^ 


46171 


45478 


44796 


44125 


43463 


42812 


40914 


40300 


39694 


39096 


^!4 




11 


475S0 


46864 


46160 


45467 


44785 


44114 


43452 


42801 


42159 


41527 


40904 


40289 


39684 


39086 


^^m^ 




t% 


47 0« 


468 S2 


46148 


4545^ 


44774 


44»02 


4344 ( 


42790 


42149 


4iS'7 


40894 


40279 


39674 


39076 


384?? 


■ 




'5 


47S5^ 


46840 


46137 


45444 


44762 


4409 J 


4343' 


42780 


4213S 


41506 


40883 


40269 


39664 


39066 


38477 


■ 




£4 
*5 


47544 
47S.?a 


4682B 
46817 


46125 
46113 


45411 
45421 


4475* 
44740 


44080 


4^420 


42769 


42128 


41496 


40873 


4025^ 3965^1 


39056 


3«4ti; 


1 


44069 


43409 


42758 


42117 


41485 


40863 


40249 


S9643 


39046 


38456 
38448 




i6 


47S^2 


4680s 


46102 


4^410 


44729 


44058 


43398 


42747 


4210(1 


4147s 


40852 


40239 


39633 


39037 


■ 




^7 


4750S 


&. 


46090 


45398 


44717 


44047 


43387 


4^737 


42096 


4*464 


40842 


40228 


39623 


3902; 


3843M ■ 




lU 


47496 


46078 


453^7 


44706 


44036 


4337^ 


42726 


42085 


41454 


40 S3 2 


402 1 8 


39613 


390 T 7 


384s4 ■ 




19 


47484 


46769 


46067 


45375 


44695 


44025 


43365 


42715 
42704 


42075 


41443 
41433 


40S2 1 


40208 


39603 


39007 


364M 


fl 


10 


47472 


46758 


4605 s 


453^4 


44684 


44014 


43354 


42064 


4081 1 


40198 


39593 


38997 


38^ 


■ 




21 


47460 


46746 


46044 


4535:^ 


44672 


44003 


43343 


42693 


42053 


41423 


;.4080I 


40188 


39583' 


38^87 


3!^V 




Z2 


4744^ 


46734 


4603!^ 


4534' 


44661 


43992 


43332 


42683 


4204 "^ 


4141- 


4079* 


40178 


39573 


3897? 


3838^ ■ 




^^ 


4743^ 


46722 


46020 


45330 


446J0 


43981 


43321 


42672 


42032 


41402 


40780 


40168 


39563 


38968 


3838° ■ 




^4 


47424 


46710 


46009 


45318 


44639 


43969 


43310 


42661 


4202 s 


4*391 


40770 


40157 


39553 


38958 


383^ ■ 




*5 


474*2 


46699 


45997 


453*^7 


44627 


43958 


43300 


42651 


4201 1 


4138^ 


40760 


40147 


39543 


38948 




a6 


47400 


466S7 


459B6 


45^95 


44616 


43947 


43289 


42640 


42000 


4137*^ 
41360 


40749 


40137 


39533 


38938 


383 s> 


m 




S7 


473«8 


46675 


4S974 


45284 


44605 


43936 


43278 


42629 


4199^ 


40739 


40127 


39523 


38928 


3«34' 


m 




iS 


4737^ 


46663 


45962 


45^73 


44594 


43925 


43267 


42618 


41979 


4*35^ 


40729 


40117 


39513 


38918 


3«)3' 


m 




29 


47164 


46652 


45951 


45261 


44583 


43914 


43256 


42608 


41969 
41958 


41339 
41329 


407*9 


40107 


39503 


38908 
38899 


3l*3«* 


1 


30 


4735^ 


46640 


4S939 


45250 


44S7' 


43903 


43^45 


42597 


40708 


40097 


3949^ 


383 .» 




V 


47340 


46628 


45928 


45^38 


44560 


43892 


43234 


42 5 86 


41948 


4*318 


40698 


40087 


3948^ 


38889 


383« 


■ 




33 


473^8 


46616 


45916 


45227 


44549 


43881 


43*^3 


42575 


41937 


4*308 


406S8 


40076 


39473 


3B879 


38193 


■ 




%^ 


473 » 6 


46604 


45905 


45216 


44538 


43870 


43212 


42565 


41927 


4*298 


40678 


40066 


39464 


38869 


38361 


m 




34 


47 ^^4 


4^593 


45S93 


45204 


44526 


43859 


43202 


42554 


41916 


41287 
41277 


4066; 


40056 


39454 


38859 


3«a!J 


1 


47292 


46581 


45881 


45^93 


445*5 


43848 


43191 


42543 


41905 


40657 


40046 


39444 


38849 


3|!^ 




^0 


47280 


46569 


45870 


45182 


44504 


43837 


43180 


42533 


4^895 


41266 


40647 


40036 


39434 


38839 


^1^^ 




^7 


47268 


46557 


4585S 


45«7o 


44493 


43826 


43 ^^ 


42522 


41884 


41256 


40637 


40026 


39424 


38830 


3|^H 




1^ 


47256 


46546 


45847 


45^59 


444S2 


43815 


43^58 


42511 


41874 


41246 


40626 


40016 


394^4 


38820 


38134 


H 




^Q 


47344 


46534 


45835 


45147 


44470 
44459 


43804 


43147 


42500 


41863 


41235 
41225 


40616 


40006 


39404 


38810 


38294 


1 


40 


47«3^ 


46522 


45824 


45*36 


43793 


43*3^ 


43490 


43853 


40606 


39996 


39394 


38B0O 


38..J 




4^ 


47220 


46510 


45812 


45125 


44448 


43782 


43126 


42479 


4184. 


41214 


40596 


39985 


39384 


3879© 


38*01 


^^ 




4* 


47208 


46499 


45800 


45^13 


44437 


43771 


43115 


42468 


41832 


41204 


40585 


399? 5 


39374 


38781 


3»'« 

38 iS 


'^^^1 




4^ 


4719^ 


46487 


45789 


45102 


44426 


437^0 


43^04 


42458 


41821 


41194 


40575 


39965 


39364 


18771 


i ^1 




ii 
4^ 


47'^^ 


46475 


45777 


4^09t 


444 U 


43749 


43093 


42447 


4181 ] 


41183 


40565 


39955 


39354 


38761 


3«'7' 


1 


47^71 


4^64 


45706 


45079 


4440.^ 


43738 


43082 


42436 


41800 


4*173 


40555 


39945 


39344 


3875* 


3S166 




46 


47161 


46452 


45754 


45068 


44392 


43727 


43071 


42426 


41789 


41162 


40544 


39935 


39334 


3874* 


3«iSt 


^M 




47 


47 U9 


4644-^ 


45743 


4505? 


44381 


4^16 


43060 


42415 


41779 


4115s 


40534 


399^5 


39324 


3873* 


38' 47 


'^1 




4*^ 


47^37 


46428 


4573^ 


45045 


44370 


4370s 


43050 


42404 


4176S 


4114s 


40524 


39915 


39314 


38722 


3«'37 


1 ^M 




A2 


47^^^ 


4f'4i7 


45720 


45034 


44359 
44347 


4^4694 


43039 


42394 


4175S 


41131 


40514 


39905 


39304 


3871* 


38i«J 


I 


47 ^Vi 


46405 


45708 


45022 


43685 


43028 


42383 


41747 


41 t2i 


40503 


39895 


39294 


387^ 






?i 


47101 


4^393 


45697 


4S0ti 


44336 


43672 


43017 


42372 


41737 


4 1 M I 


40493 


39885 


39284 


3^691 
38682 


^H 




1^ 


47089 


46^82 


4568; 


45000 


44321 


4^661 


4^006 


42362 


41726 


4( 100 


40483 


39874 


39274 


3M 


^M 




^1 


47077 


4637 b 


45674 


44968 


443 H 


43650 


42995 


423 5 i 


41716 


41090 
41080 
41069 


40473 


39864 


^^264 


^86. 1^ 


L^l 




^4 


47066 


46^58 


45662 


44977 


44301 


41639 


42985 


42 HO 


41705 


40463 


39854 


-; ./ . :3 


■ 


^ > 


4;0S4 


4t>j4^ 


4565^ 


449^6 


442^2 


43628 


42974 


42330 


41695 


40452 


39844 


^H 


S6 


47042 


4^31^ 


45639 


44955 


442S0 


436 '7 


4296 ^ 


42519 


41684 


4to5t/ 


40442 


39834 


3923^ 


3^643 


j^obc 


^H 


^^^^■L 


S7 


4703<> 


4''m^3 


4562H 


44943 


442^,9 


43606 


42952 


42308 


41674 


4104? 


40432 


39824 


39225 


3!^3^ 


3^?» 


^M 


^^^^H 


V8 


47018 


463 »f 


456*^^ 


44932 


44158 


4^595 


42941 


42298 


4 1 663 


4*03^ 


40422 


39814 


39215 


1S614 


. ^Si4i 


^M 


^^^M 


^0 


47C'06 


4 ^^^00 


+ <»6o; 


44tJ2i 


44247 


4^84 


42931 


42287 


4*65^ 


41028 


4041a 


39B04 


3q2o<; 


I 38614 


?8«?' 


' V 


■ 


^ 


^^^^^^^^^^^^^^1 


1 
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1 1 Degree^ or i Hour, 1 




/ 


/ 


/ 


' 


/ 


J 


1 


/ 


V 


/ 


/ 


/ 


/ 


/ 


/ 1 




n 


m 


IS 


m 


m 


m 


M 


H 


JH 


m 


m 


m 


Bl 


m 


irt 


J 


'S 


16 


'7 


18 


'9 


30 


at 


33 


n 


24 


35 


16 


27 ; 


28 


*9 


o 


iSoat 


3744& 


36878 


36318 


35765 


351.8 


34679 


34146 


33619 


33099 


3*585 


3*077 


31575 


31079 


.3058^ 


I 


3801 1 


3743'* 


36869 


36309 


35755 


35209 


34670 


34'37 


33611 


3309" 

3300^ 


32577 


32069 


3*567 


31071 

3»o63 


3058c 


3 


3800a 


374*7 


36859 


36299 


35746 


35100 


34661 


34118 


33603 


33568 


32061 


31559; 


30572 


3 


5799a 


374 < 7 


36850 


36390 


35737 


35'9' 


3465* 


34"9 


33593 


33073 


33560 


3*051 


3'S5o 


3^054 


30564 


4 


379«3 


37408 


36841 


36381 


357*8 


35'«i 


34643 
34634 


34"' 

34101 


335SS 


33065 


32551 


3*044 


31542 


31046 
31038 


30556 

3054G 


« 


37973 


37398 


3683. 


36371 


357'9 


3S'73 


33576 


33056 


32543 


3*°3 5 


31534 


6 


37963 


37389 


^td%% 


3626 a 


357'o 


35'64 


34615 


34093 


33567 


33048 


3*534 


31017 


31525 


31030 


30539 


7 


379S4 


37379 


36813 


36353 


35700 


35'55 


34616 


340 84 


3355« 


33039 


33516 


32019 


3'5i7 


31031 


3053' 


B 


37944 


37370 


36803 


36344 


3569' 


35'4'> 


34607 


34075 


335 50 


33030 


32517 


31010 


31509 


31013 


30523 


9 


37934 


37360 


3^794 


36234 


35682 


3 5 '37 


34598 


34066 


33S4I 


33033 


33509 


3300a 


31501 


31005 


30515 


10 


379»S 


3735' 


36784J 


36335 


35673 


35'*8 


34589 


34058 


33 53* 


33013 


33500 


31993 


31492 


30997 
30989 


30507' 


11 


379' S 


3734' 


3^"75 


36316 


356641 


35"9 


34581 


34049 


335*4 


33005 


33492 
32483 


3'985 


3H«4 


30499 


i^ 


3790s 


3733* 


36766 


36207 


35655 


35110 


3457* 


34040 


33515 


3*996 


31977 


31476 


30980 


3049^ 
30483 


''1 


37896 


37322 


36756 


36197 


35646 


3510. 


34563 


3403', 


33506 


32987 


32475 


31968 


31467 


30972 


f4 

•A 


.7886 


373'3 


36747 


36188 


35636 


35097 


34554 


340**1 


3349«- 


3*979 


32466 


31960 


31459 


30964 


30475 


37877 


37303 


3^737 


36 '79 


3563; 


1 35083 


34545 


34014 


33489 


32970 


3245S 


3'9S' 


3HS1 


30956 


30466 


, 37«f'7 


37*94 


3672tt 


3617° 


356.8 


35074 


34536 


34005 


33480 


32963 


32449 


3 '943 


3144* 


30948 


30458 


n 


37«>7 


37*«4 


36719 


36160 


35609 


35065 


345*7 


33996 


33471 


3*953 


32441 


31935 


31434 


30939 


30450 


rS 


37M 


37*75 


36709 


361 5 1 


35600 


35056 


34518 


33987 


33463 


32944 


31432 


31936 


31426 


30931 


30442 


15 


3;83« 


37*65 


36700 


36142 


3559' 


35047 


34509 


33978 


33454 


32936 


33424 


31918 


31418 


30933 


30434 


378»9 


37*S6 


36691 


36133 


3558* 


35038' 


34500 


33970 


3344S 


3*9*7 


3*415 


31909 


31409 


3091s 


30436 


%i 


37«'9 


37*46 


36681 


36*33 


35573 


35029 


3+49' 


33961 


33437 


32919 


33407 


31901 


3 HOI 


30907 


30418 


93 


37809 


37*37 


3667a 


36114 


35563 


35010 


34483 


; 3395* 


334a« 


32910 


33398 


^'Iv 


31393 


30898 


30410 


a^ 


37800 


37**7 


36663 


1"^. 


35554 


350" 


34474 


33943 


334^9 


33903 


32390 


3.88+ 


31384 


30890 


3040 a 


14 


37790 


37118 


36653 


35545 
35536 


3500a 


34465 


33935 


3341 r 


^2893 


32381 


31876 


31376 


30883 


30393 


11 


3778' 


37*08 


3^644 


,6086 


34993 


34456 


33gs6 


33403 


3*884 


3*373 


3.867 


31368 


30874 


Z03^H 


3777« 


37'99 


36634 


36077 


355^7 


34984 


34447 


339 '7 


33393 


32876 

32867 


3*365 


31859 


31360 


30866 


^<>377 


11 


37761 


37'89 


^6625 


36068 


355'8 


34966 


34438 


33908 


333^5 


323 5h 


3.851 


3'35i 


30M57 


30369 


377Sa 


37 '«o 


36616 


36059 


35509 


344*9 


33899 


33376 


32859 


3*348 


;ii843 


31343 


30849 


30361 


!5 
1° 


3774a 


37'7i 


36606 


36050 


35500 


34957 


344*0 


3389' 


33367 


32850 


^339 


31834 


31335 


30841 


30353 


37733 


37161 


3^597 


36040 


3549' 


3494S 


344" 


33881 


33359 


32842 


3233 J 


3.846 


31326 


30833 


30345 


1' 


377*3 


5715* 


36588 


36031 


354«' 


34939 


34403 


33873; 


33350 


3*833 


32322 


3i8'7 


3*3^8 


30625 


30337 


la 


377«3 


3714* 


3^;7*J 


36013 


3547* 


34930 


34394 


33864 


3334J 


33834 


3*314 


3.809 


3!3io 


30*^17 


303*9 


31 


37704: 


37 '33 


36569 


36013 


35463 


349*' 


34385 


33856 


33333 


32816 


33305 


3.801 


31302 


30808 


30331 


34 


37^4 


371*3 


36560 


36003 


3S4S4 


349>* 


34376 


33847 


333*4 
333*5 


32807 


^a*97 


3179* 


31293 


30800 


30313, 


1> 


3768? 


37"4 


36550 


35994 


35445 


34903 


34367 


33838 


33799 


32188 


3 '78+ 


31285 


30792 


30305 


,6 


37^7S 


37 '04. 


36541 


35985 


35436 


34894 


34358 


338*9 


33307 


32790 


33380 


3'775 
31767 


3>*77 


30784 


30396 


17 


3765^ 


3?o9S 


3653a 


35976 


354*7 


34885 


34349 


33810 


33398 


3*782 


33371 


31269 


30776 


303B8 


,8 


37o8i 


36532 


35967 


354»8 


34876 


34340 


3381* 


33*89 


3*773 


3*263 


31759 


31260 


30768 


30280 


39 


37646 


37076 


36513 


35957 
35948 


35409 


34867 


3433* 


33803 


33381 


32765 


3**55 


31750 


31*44 


30759 


^^0273 


49 


37637 


37067 


365<^4 


3S400 


34858 


343*3 


33794, 


33^73 


3*756 


33346 


3' 74* 


30751 


30264 


41 


376*7 


37057 


36494 


35939 


3539' 


34849 


343 '4 


33785 


33263 


32747 


32338 


3 '734 


31236 


30743 


30356 


4» 


37618 


37048 


364a; 


35930 


3S3«' 


34840 


34305 


33777 


33*55 
33246 


32739 


33339 


317*5 


31337 


30735 


30348 


41 


37608 


37038 


36476 


359*', 


3537* 


3483' 


34*96 


33768 


33730 


3332 1 


31717 


313^9 


30727 


30340 


44 


37S99 


370*9 


36467 


359" 


35363 


34811 


34*87 


33759 


33*37 
33=^29 


33733 


33212 


31709 


B1211 
31*03 


30718 


^0232 


:i 


; 37589 


37019 


3^457 


35901 


353-.4 


34813 


34*78 


3375"- 


3*713 


33304 


31700 


30710 


30224 


37579 


37010 


3^44^ 


35893 


35345 


34804 


1 34170 


3374* 


3322c 


32705 


3**9S 


3169a 


31194 


30703 


30316 


47 


37S70 


3700J 


36439 


35884 


35336 


34795 


34261 


33733 


332n 


3*696 


32187 


31684 


31186 


30694 


30208 


48 


37560 


36991 


36419 


35875 


353S7 


34786 


34*5* 


337*4 


33203 


^2688 


33179 


3'675 


31178 


30686 


30300 


49 


3755' 


3698* 


3642c 


35865 


35318 


34777 


34143 


337'S 


33194 
33186 


3*679 


33170 


31667 


31170 


30678 


^0193 


?^ 


37S4« 


36973 


364^1 


3585^' 


35309 


34768 


34*34 


33707 


3367. 


33163 


31659 


31161 


30670 


30183 


;i 


3753* 


36963 


36401 


35847 


3530' 


34759 


34**5 


33698 


33^77 


32663 


3* 'S3 


31650 


3^153 


30662 


30175 


^^ 


375" 


36953 


3639a 


^^8.18 


35*9» 


3475<= 


34* "J 


33689 


33i6y 


3*654 


3*145 


31642 


3i»45 


30653 


30167 


\^ 


37 5 '3 


3694+ 


36363 


35819 


3518a 


34741 


34306 


33681 


33160 


33645 


33136 


3 '634 


3*137 


30645 


30159 


S4 


37i03 


3693"; 


36374 


^5830 


35*73 


3473* 
347*3 


34199 


31671 
33663 


33^5' 
33 '42 


32636 


32128 


316H 


31128 


30637 


^0151 


; 374Q4 


369*5 


36364 


358": 


1 35*64 


34'9C 


33628 


^2120 


3i''i? 


31120 


30639 


30143 


37484 


■ 36916 


3635^ 


35801 


35*54 


347' 5 


34181 


3^654 


33*34 


31619 


33111 


31609 


311:2 


30631 


30135 


(7 


37474 


36906 


3634^ 


3579* 


35^45 


34706 


3417* 


33646 


33125 


326 1 1 


33103 


^i6op 


31104 


3061 -. 


301*7 


58 


37465 


"16B97 


36336 


35781 


35*36 


34697 


34164 


33637 


33«i7 


32602 


33094 


3159* 


31095 


30605 


30119 


£2 


1745S 


36888 


36327 


35774 


35**7 


1 34688 


34155 


1^618 


33 'ob 


3*594 


33086 


3iS«4 


1 31087 


3059(1 301 ii| 
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I Degree, or 


I Hour. 




1 




// 


; 


/ 


^ 


/ 


/ 


i 


^ 


/ 


/ 


i 


i 


f 


/ 


/ 


' n 






m 


m 


m 


m 


m 


m 


m 


m 


m 


m 


m 


m 


m 


m 


- !■ 







3^ 


31 


3» 


33 


34 


35 
377S5 


36 


37 
1685c 


38 

16405 


39 
15964 


1 40 


41 


43 


43 


44 


IH 


^^^^^^M* 


19613 


19148 


1867^ 


18214 


1730c 


35537 


35095 


24667 


14244 


1^824 


^1 




1 


3009; 


39615 


29141 


1867 J 


18207 


17747 


17193 


16843 


26397 


35956 


1551c 


15088 


14660 


341-? 7 


2381; 


H 




% 


3Q087 


i960; 


19133 


1S663 


28199 


27740 


17285 


1683c 
26828 


1639c 


3 594*3 


35513 


15081 


34653 


2+139 


13810 


'1 




3 


3-^7^ 


29599 


19125 


28656 


28191 


^773* 


2717^ 


26381 


35943 


1550b 


35074 


14646 


14223 


3380; 


H 




S 


7007 ^ 


19^91 


29117 


1S648 


2S184 


37734 


17170 


26S1Q 


.36375 
36368 


35934 


25498 


15066 


14639 


342 1 5 


^3796 


I 




300^3 


29583 


19 1 09 


18640 


18176 
38168 


17717 


27161 


26813 


^5937 


35491 


15059 


14633 


24308 


33789 




b 


3^55 


39S7S 


19101 


28632 


37709 


27155 


1680c 
36796 


36360 


15920 


35484) 25052 


34635 


3410 J 


33783 


^1 




7 


30047 


39567 


39093 


28625 


18161 


37702 


37347 


36353 


35913 


*5477 


15045 


14618 


*4i94 


*in5 


^1 




b 


30039 


19560 


29086 


18617 


28153 


17694 


37140 


26790 


16346 


15905 


35469 


25038 


34610 


341S7 


3^768 


^1 




JO 


3003 1 
30023 


24^52 


29078 


386of^ 


13.45 


17686 


17131 


16783 


16338 
36331 


25898 


15461 
^5455 


35^3* 


14603 


141&0 


3^761 


■ 


^^^^^^■'' 


*9S44 


19070 


1S601 


18138 


27679 


17225 


26775 


15S91 


35034 


34596 


34173 


*37>4 




11 


30015 


3953^ 


29062 


^^S93 


38130 


27671 


37117 


26768 


36323 


3588^ 


15448 


2 50 1 6 


34589 


34166 


^3747 


^1 




li 


30007 


29518 


29054 


38586 


18111 


17664 


37310 


16761 


26316 


15876 


354+0 


35009 


34583 


34159 


337+0 


^1 




U 


29999 


29520 


1.904.6 


18578 


281J4 


37656 


27103 


36753 


16309 


15869 


a 5433 


35002 


M575 


34152 


^37^4 


^1 






19991 


19511 


19038 


18570 


18107 


37648 


27195 


16746 


36301 


15861 


35416 


^4995 


34568 


»4Mf 


31737 


I 


19983 


19504 


39331 


28563 


18099 


37641 


37*87 


36738 


26394 


15854 


35419 


349B8 


34561 


34138 


33730 




lb 


^99/S 


19496 


19023 


18555 


1809 1 


37633 


17180 


16731 


26187 


35847 


15412 


14981 


H554 


34131 


^37»1 


^1 




17 


19966 


19488 


29015 


^i*>47 


18084 


37626 


17171 


26723 


162 79 


35840 


25404 


249/4 


24547 


J4134 


AmM 




list 


19958 


29480 


29007 


*9539 


18076 


27618 


17165 


36716 


36372 


35831 


35397 


1496^ 


3+5+0 


34117 


^H^H 




19 


19950 


29471 
19464 


iS99ci 


28531 


1S068 


37610 


37157 
37150 


16709 
26701 


16265! 


35835 


35390 


^4959 


=*4533 


241 10 


i3<55 


m 


%o 


19941 


1899 r 


28514 


38061 


37603 


26257 


3581S 


^^3^3 


24953 


24536 


3410* 


2«(>8: 


m 




It 


29934 


294S*> 


38984 


18516 


38053 


37595 


17142 


16694 


16250 


25810 


15376 


3494-5 
34938 


345^8 


34096 


33ft;^n 




z% 


19926 


394+8 


18976 


38508 


3304S 


1758^ 


^7^33 


26686 


16143 


35803 


15368 


1+511 


140B9 
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^^ 
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19441 


3S968 


18500 


38038 


37580 


i7»27 


16679 


16135 


1579C 


15361 


3493 ' 
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1+0S3 
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^4 


29910 


39433 


28960 


28493 


28030 


37573 


27120 


26671 


16128 


25789 


^5354 


14933 *4497 


1+075 


» 36571 


■ 


^> 


19901 


29425 


28952 


28485 


28031 


37565 


37111 


36664 


36130 


2578. 


^5347 


34916 


34490 


3+068 


»i^i« 


■ 




a6 


19894 


29417 


38944 


^1*477 


18015, 


37SS7 


27105 


16656 


36313 


35774 


35339 


34909 


34483 


34061 


23643 ■ 




»7 


19886 


39409 


28937 


18469 


38007 


37550 


17097 


16649 


36306 


35767 


253^1 


I4902 


1+476 


3405+ 


*?>^^ ■ 




aS 


19878 


29401 


38939 


38462 


37999 


^7543, 


37090 


36641 


16198 


3S7S9 


35335 


14895 
14888 

24881 


24469 


34047 


>3^fl 
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30 


19870^ 


^9393 


18921 


38454 


37993 


37534 


17082 


36634 


26191 


3575* 


35318 


14462 
*4455 


14040, 
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■ 


19S61 


19385 


18913 


28446 


17984 


37537 


27075 


26637 


26184 


35745 
35738 


^i3^^ 


1+033 


13616 
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3' 
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19377 


38905 


2B438 


27976 


17519 


27067 


26619 


26176 


^5303 


14874 


34448 


14036 


33609 
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29846 


3936^ 


3889: 


38431 


17969 


37511 


27060 


36612 


36169 


3573^ 


25396 


34866 


3444* 


14019 
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33 


19838 


29361 


28890 


28413 


37961 


17504 


27051 


16605 
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15733 


15189 


24859 


34434 


14013 


3359; 
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33581 
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29830 


^9^54 


18882 


18415 
1S407 


^7953 


37497 


37045 


16597 


16154 


357it 


25282 


34851 


34437 


34005 
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29346 


28874 


17946 


17489 
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2659c 


36147 


35709 


15175 


34845 


14420 


33998 
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3933S 


18866, 


28400 


37938 


37481 


17030 


16582 


36140 


35701 


35167 


3483S 


344^3 


IJ991 


*SS74 


1 




37 


29806 


29330 


38858 


28392 


37930 


37474 


17023 


26575 


36131 


25694 


1536a 


34831 
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^3984 
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18851 
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27466 


37015 


16567 


26135 


35687 
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24398 


33977 
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39314 
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35346 


24817 


34391 
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15239 
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3977s 
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34803 
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26985 
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33949 


^3533 
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3393 s 
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18796 
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17869 
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34349 


33918 


33511 
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17862 
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36508 
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34767 


34343 


33931 
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^34^ 
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18780 
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37854 
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16947 
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16059 


15611 
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24760 


34335 


13914 
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38772 


28307 


37846 
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2649^ 
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15181 
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35167 


24738 


33894 
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38749 
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15592 
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2473* 


34307 
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33470 
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18741 


38176 


37816 
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26011 


35585 
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«4734 


14300 


43880 
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'■ 




v^ 
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^873^ 


38268 


17808 


^7353 


16903 


16456 


16015 
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15145 
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33871 
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■ 




54 
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19196 


38716 
28718 
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37793 


26442 
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17778 


37333 


26872 
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25986 
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24689 
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;H 
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3466 1 
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S7 
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22185 
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10995 
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19837 


«9457 
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^^13v 
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t 


33401 


12990 
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2217^ 


2I77K 
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2:598s 


20599 
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19075 


l87-,^ 
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18327 


17966; 
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3298; 
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1177T 
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^0593 
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'9445 
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1869^ 


17060 


1 
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22569 


2IJ65 


2i7^S 


21368] 30975 
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2010c 


19818 


^V439 


19063 


: 86gr 


iS^ii 
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> 
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21969 
12963 


21562 
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20962 
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194U 


19056 
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^3374 


11555 
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20;;. 
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19426 
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11145 
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19799 
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J 


2436^ 


13949 
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21138 


21543 


20949 


2056c 
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19792 


19413 
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186^5 


i8ig6. 


17930 


h 


^^35? 


22942 
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iU3t 


217^2 


^'335 


20943 


20554 


iof6B 


19786 


'9407 


1903; 


1 ii65t. 


18190 


179-4 


10 


^33+' 


^193^ 


2253^5 


31125 


2:71-- 


CMiV 


20gi6 


105+7 


20 1 61 


n)78o 
'9773: 


194^1 


7902^ 


1865^ 


■ 8284 


i7(ji8 
179- 


^331i 


2292S 


22511 


21[ iH 


2171^ 


21322 


20930 


^0541 


20155 


'V39i 


19019 


J 8647 


J8278 
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^333.^ 


12911 


"5'S 


21 1 U 


11711 


11316 


20923 


10534 


20141 


19767 


1938H 


1901,? 


i864r 


^8271 


17906 


ta 


2JJ2< 


^39'^ 


22508 


12[05 


2170; 


a 1309 


20917 


20538 


20f4'^ 


19761 


19382 


[9007 


18614 


r826^^ 


17900 


n 


133'^ 


21908 


22501 


2209b 


2 I 698 


a 1 3^3 


20910 


10521 


20 r 36 


19754 


'93 7f^ 


19000 


186;:^^ 


1825^^ 


17894' 


1 > 


2J3>^ 
-33 ^> 


llgOt 

21894 


11494 


2209} 


1 r 692 


2 [2g6 


20904 


20515 


1013c 
10 ) ^i 


19748 
19741 


191(69 
193^3 


1899^ 

i8i>88 


1B622 


18147 


[788; 
17881 


11488 


I20S4 


1I085 


21189 


20897 


10509 


TS616, 


i6 


i^a.jS 


2288B 


2248L 


22078 


ii6;H 


11283 


20891 


10501 


101 r 7 


W73> 


19357 


iRv3i 


iS6rc 


rP::4i, 


'7^7S 


^7 


3J2tji 


31861 


13474 


110; I 


21672 


21176 


20684 


20496 


101 u 


197^9 


'93;' 


18976 


i8rj04 


iii^3> 


17869 


It) 


2?aS-. 


11874 


22467 


21064 


31665 


2ii;o 


20878 


204S9 


10104 


19723 


19344 


18969 


1859; 


18:19 


17863 


19 


2U7S 


22867 


2246] 


22o;i? 


2r659 


2 1 263 


20871 


2048^ 


2009?* 


19716 


193^^ 


1896^ 


18;.). 


1831^ 


17857 
'7851 


ajf 


23271 


22S6^ 


a^4>4, 


2205 r 


21652 


11257 


20865 


20476 


2009 1 


'971^, 


'93 y- 


18957 


18585 


J til J 7 


It 


13164 


22iJu 


2244; 


21044 


21645 


21150 


20858 


20470 


2008^ 


19704 


(931; 


18951 


18571; 


i8iit 


1784; 


aa 


^3^57 


21947 


22440 


21038 


21639 


*^^43 


1085;^ 


20464 


20079 


19697 


'9319 


18944 


■ H573 


1S104 


1783^ 


a; 


33>50 


21540 


»^434 


12031 


21632 


21237 


10845 


20457 


20072 


t9^9r 


»93'3 


189^8 


185^; 


18^98 


n^^l 


^4 


23*43 


32S33 


11417 


11024 
laoiS 


2 1 6i6 
2I6I9 


2tl30 


20B39 


20451 


20066 


1 968 5 


19^07 


r89n 


18560 


18192 


17S25 


»> 


^3^^^^ 


21826 


21420 


11124 


20832 


20444 


20060 


19678 


19300 


18926 


iti554 


i8t86 


17811 


26 


23329 


I1S19 


11413 


2101 ] 


2i6r2 


11117 


20826 


20438 


200 ^^ 


19672 


19294 


18910 


18545^ 


j8i8c 


1781s 


27 


2^3 4 


22813 


22407 


11004 


2 i 606 


2f2I I 


10819 


20431' 


20047 


i966f 


192S8 


-189^ 


18542 


18174 


17S09 


2S 


23116 


I2B06 


2240CJ 


1199S 


21599 


2(104 


20813 


20425 


20040 


19659 


19282 


1 8907 


185^6 


18168 


17803 


19 


21209 


227^9 


22193 


21991 
21984 


11592 
115^6 


2rr9^ 


20806 


20418 


20034 


t9'K3' 


19275 


18901 


185/^0 


]8j62 


ni^n 


S3 20 2 


12791 


21386 


21 19T 


20820 


204121 


20028 


^9^47 


192O9 


1889; 


1851^ 


18155 


17790 


.V 


^3*95 


2178^ 


22380 


2197S 


21579 


211S4 


10793 


20406 


2002 L 


19640 


19263 


i88gS 


18517 


18149 


'7784 


?3 


231S8 


12779 


5^373 


2t97J 


*"S73 


2it;S 


20787 


20399 


20015 


19634 


19157 


18883 


18511 


1814^ 


17778 


.*^ 


23181 


21772 


22366 


21964 


2156b 


2n7r 


10780 


10393 


2DOO9 


19618 


J 92 50 


1887?) 


18505 


18137 


^777* 
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*3'7; 


22765 


22359! 


2(9S« 
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11 165 


20774 


20^86 
20380 


1O003 


1 962 r 


J 9144 


18S70 


18499 


i8ni 


177^16 


i> 


3316^ 


327^8 


^^3^} 


2L951 


!^'5S3 


21158 


207^7 


(990^ 

t99Sg 


1961; 


19238 


1 8864. 


1849^ 


iSii5 


17763 


*<^ 


*3 * ^ I 


21752 


22346 


afy44 


2154^ 


21 151 


20761 


ao:;73 


( 9609 
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1S4B- 


iSi E9 


*77S4 


117 


13154 


^^745 


^^33^ 


21938 


21540 


21145 


20754 


20367 


199S3 


19601 


19115 
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1 848V. 


i-Bir3 


17748 


1« 


i^3U7 


2173^ 
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21931 
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21139 


10748 


2036 r 


'9977 


19596 


19119 
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(^474 


18107 


[7742 


39 


23140 


2273 t 


22326 


2(914 


21536 
21510 
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20741 


20354 


19970 


^9^9^ 


1 92 1 1 


iSB^g 


i84/>8' 


i8eoo 


17736 


+0 


»3 03 


12724 


3i3»9 


2191S 


=^7 J 5 


20348 


19964 


19584 


19206 


l8«v^ 


1 8462 


18094 


iri^Q 


4* 


23127 


11718 


21311 


2l9t 1 


2r5i3 


2t 119 


20718 


20341 


19958 


'9577 


1 92UC' 


18826 


1S456 


i8ooy 


1772^ 


+1 


^3120 


2271 1 


11306 


21904 


21507 


2U13 


10721 


1^13 1 


19951 


1957', 


^919^ 


18H30 


18450 


■8uS2t 


^77^8 


43 
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13106 


51704 


21299 


11898 
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2Uo6 


207 P 5 


1032B 
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: Sd 1 41 


1844^ 


1 8076 


17712 


44 
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21191 


ii89[ 


ii49^ 


21099 


20709 


2031-, 
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roiiit 


i88ci3 


184,7 


18070 

1 8064 


17706 
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4> 


2 J 099 


22690 


2228fe 


2i8h'4 


21487 


21091 


10702 


103 r6 


i993^ 


19551 


19175 
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1843.; 


46 


23092 


216S4 


22279 


21878 


21480 


2 1086 


20696 


20309 


1 9926 


'9S4f> 


I9r69 
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18415 


1805B 
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4; 
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22677 


21271 


2187] 


21474 


2108c 


20690 


20303 


19919 


<9d39 
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iS-Bci 


ifi4i^ 


18051 


1-6^8 


43 


23079 


1^670 


22265 


21S64 


21467 


2fo73 


10683 


20296 
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<9y3> 


19156 


:f!'S:; 
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18046 


17O82 


49 


23071 


2266 :j 


21259 


2[85S 


2 [460 


21067 


20677 


I029r. 


10907 


19527 


19150 


'«777 


i>>407 
1840: 


18040 


1-7676 
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23^6^' 
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21251 


21851 


2t454 
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10670 


20184 
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;9i44 
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tyB94 
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J 8"? 94 


t8o-7 


1766^ 
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21441 
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17657 


;i 
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19503 


19115 
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20625 
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1947^^ 
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iS 


23010 
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21^96 


22192 


21791 
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206 r si loia*^ 
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12806 


»*48l 


12 


3 1759' 


17231 


16873 


6519 


16168 


15819 


'S473 


15130 


14789 


U451 


141 16 


.1784 


13453 


13126 


12801 


12478 


12 


4*75^^ 


172^5 


[6868 


16^13 


16162 
161 5^3 


15813 
158D7 


[5467 


'5 ^^4 
15118 


IA1^4 


14446 


14111 


Ln7S 


M44S 


(3120, 


1^795 


12471 


12 ! 

1211 ' - . 


5 ^7^7*/ ^7^^0| 


i68fei 


16507 


15461 


^^77^ 


14440 


1410s 


^3773 


13441 


13115 


12790 


12467 


b 17573 


17^.13 


16855 


[6501 


16150 


15802 


^45«^ 


15^13 


1477- 


14435 


1 4 100 


13767 


U437 


13109 


12784 


12463 


13*14 ■ ■ * --4 


7 ^75^7 


17207 


16850 


1 6496 


I6I44 


15796 


15450 


15107 


t47"7 


'44^9 


1 4094 


13761 


' 343 1 


13104 


11779 


12456 


1^136 


uSib^ 


8 17561 


17101 


iby44 


16490 


16^38 


I 5790 


15444 


15101 


14761 


144-3] 


14088 


13756 


13426 


13099 


1*774 


12451 


121 J f 


tiSn 


91755s 
to 17^49 


17195 


1683B 


164^4 


16133 


157«4 
15778 


1543^ 
^541^ 


1 5096 


U755 


14418 


14081 


137^0 


134^1 


13093 


i276"K 


12446 


12125 


itSsa 


17*89 


168^2 


16478 


16127 


15090 


14750 


144 'a 


14077 


^374«; 


13415 


1308 b 


1^761 


12440 


12120 


nSo^ 


n 17543 


171H3 


i692f' 


16472 


16121 


*S773 


VS4^7 


15084 


14744 


14407 


1407; 


^37?9 


13410 


13082 


'1757 


114J5 


12115 


117^7: 


iztjiir, 


17177' 


i68ao 


16466 


i6t r 5 


15767 


15421 


^5079 


(473^ 


14401 


14066 


13734 


13404 


I3EO77 


12752 


124^0 


lit 10 1 179:21 


t3t;5v 


17171 


168 14 


16460 


16109 


15761 


15416 


i5<>73 


^4733 


^4395 


14061 


i37^« 


13399 


13071 


12747 


12424 


12104 


Mjb; 


i4Jt7^-^ 


17165 
^7'S9 


16808 


16454 
16449 


t6io^ 


3S7S? 


15410 


15067 


14717 


14190 


14055 


137-3 


13393 


1 3o6ti 


11741 


12419 


120^9 


ii:Se 


»S>7S»9 


;68o2 


1 6098 


15749 


1 5404 


I 506 1 


14722 


14384 


14049 


13717 


i33«S 


13061 


12736 


i*4U 


%%'.-. 


1617513 


^7*53 


16796 


^6443 


16092 


15744 


«S39i^ 


15056 


14716 


14379 


14044 


13712 


13382 


13055 


12730 


12408 


1 


171750; 


I7H7 


!679i 
^6785 


^H$7 


16086 


iS73« 


15393 


1505c 


14710 


14373 


14038 


i3;o6 


13377 


^^050 


12725 


11403 


tSw; , 


* . ■- J 


18 17501 


(7141 


16431 


[6080 


15732 


153^7 


15044 


14705 


14367 


14033 


13701 


13371 


13044 


12720 


1*397 


12078 


1 17^ 


191749^ 

ZQ 174^1; 


17135 


L677Q 


16425 


16074 


15726 


15181 


^5039 


J 4699 


14362 


14027 


13695 


13366 


130^9 


12714 


12392 


12073 


f i7ia 


17139 


16773 


16419 


t6o68 


15721 


^5375 


^5033 


14691 


14^5^ 


E4022 


I 3690 


13360 


13011 


12709 


.S187 


12067 


tlyj 


SI 17483 


^7'a3 


16767 


16413 


16063 


IS7M 


15370 


15027 


14688 


1435^ 


14016 


13684 


L115S 


1302B 


1*703 


l^^^X 


12062 


!t^^| 


^17477 


17117 


16761 


16407 


16057 


15709 


n^H 


1 5022 


14682 


14345 


1401 1 


13679 


13349 


^^023 


12698 


1*376 


120v6 


^^1 


«3»747» 


1 71 11 


16755 


16402 


16051 


i57«5 


1535^ 


1 5016 


S4676 


^4339 


14005 


J3673 


L1344 


13017 


12693 


12371 


:I 


^41746^ 


17105 
17099 


16749 


(6396 


16045 


15697 


'535^ 


15010 


14671 


U334 


13999 


13668 


13^3*^ 


1 30 \ 2 


12687 


12365 


12c.. 




^517459 


16741 


16^90 


16039 


15692 


M347 


15005 


14665 


14328 


^3994 


13662 


13313 


i 300/: 


12682 


12360 


J2C4I 


117H 


1617453 


17093 


'6737 


16384 


16014 


156H6 


15341 


14999 


14659 


143*3 


13988 


13657 


^1318 


13001 


12677 


11355' 


1*035 


11; it! 


*7 »7447 
28 17441 


170^7 


16731 


163 7« 


16028 


156S0 


1533 s 


1499^ 


14654 


14317 


139S3 


13651 


133^^ 


11995 


12671 


11349 


1 203c 


11711 


1 7082 


1671? 


16372 


16022 


15674 


1531^ 


1 498^ 


14648 


'4311 


^W7 


13646 


13317 


12990 


1 2666 


1*344 


12025 


ttjc^ 


^9 «741!; 


17076 


16720 


16366 


160 16 
16010 


15669 


15^54 
15318 


149^2 


14641 


14106 


1397^ 


13640 


13311 


12985 


1 2660 


123^9 


t 20 I 9 


169: 


30174a., 


r7070 


16714 


16361 


14976 


14637 


14^00 


13966 


13635 


13306 


12979 


.2655 


123^ 


3^1 J 74a, 


1 7064 


16708 


i6i5(; 


16005 


15657 


15312 


14971 


14631 


14295 


13961 


13629 


13300 


1^974 


[2650 


1232; i^x\ 


3217417 


17058 


16702 


16349 


'5999 


15651 


15307 


H9&5 


14626 


14289 


^3955 


13^:24 


13195 


12968 


12644 


12324 ii-v^^i 


n686i 


33 i74n 


1705* 


[6696 


1^343 


^S993 


15646 


15301 


14959 


( 4620 


14284 


13949 


13618 


13289 


11963 


12639 


12JI7 


11998 


1168;! 


341740c 


17046 
1704a 


1669c 


16337 


^59^7 


1 5640 


1529; 


<49^4 


14614 


i4J7« 


13944 


13613 


13284 


12957 
12952 


11634 


12312 


11991 


u67fll 


35 17399 


16684 


^*'33' 


15981 


15614 


1529c 


1494b 


1 4609 


14272 


13938 


13607 


13278 


(2628 


12307 


iiqK- 


.:^-l 


3^ « 7393 


170^4 


16678 


16325 


1597 s 


15628 


15284 


14942 


14001 


14267 


13933 
139*7 


13602 


13173 


11947 


12623 


1 230 1 


1 


37/^1^7 


17028 


16672 


16320 


1 597° 


15623 


15^78 


3 4937 


14 59** 


14261 


13(^96 


13267 


12941 


12617 


L2296 


1'^.. . -J 


3B 17381 


17022 


(6666 


16^14 


£5964 


15617 


15272 


14931 


1459^ 


14156 


13922 


'3591 


13262 


12936 


12612 


12291 


11972 


i]6fd| 


59^7375 
40 J736g 


17016 


16660 


1 630S 


15953; 156 It 


15267 


14925 


i45«6 


1425c 


11916 


1^585 


11257 


12940 


12607 


1228< 


1106 


ii65n 


[701G 


16655 


1630 a 


1 5952! 15605 


15261 


T49UJ 


145^1 


14244 


13911 


13580 


13251 


12925 


12601 


12280 


11961 


1164^ 


41 17364 


17004 


16649 


J 629^ 


15946 


1^5599 


ts;25^ 


T49M 


14575 


14^3^ 


13905 


13574 


13246 


12920 


12596 


1217; 


11956 


u6^ 


43173;; 


(6998 


[6643 


1 629c 


t594> 


15594 


1535c 


14908 


14569 


1423^ 


13900 


13569 


13140 


12914 


11590 


12269 


11950; 


1 1634 


43*735^ 


16903 


i66i7 


!6284 


^935li55iJS 


*5^44 


14902 


14564 


14228 


13894 


13563 


133^5 


12909 


m8,' 


12264 


11945 


1162a 


44J734- 


i6g8fi 


16611 
1662 c; 


1617(3 


15939^1; 58= 


.5218 
15212 


14«97 


14554^ 


14221 


13889 


1355^ 


»3229 


12901 


1 2 580 


12250 


1 1 940 
<i935. 


1 i^ifl 


45 »733^ 


ifj98c 


16273 


i59a3ji5^7^ 


1489^ 


H5 5^ 


14217 


13833 


1355* 


nia4 


1289^ 


12574 


12255 


1161^ 


4^ 1733? 


^6974 


t66iQ 


1626 J 


159171^571 


1^227 


14886 


U547 


1421 1 


13B78 


13547 


1 32 1 81 


12892 


11569 


U248 


11919 


ii6m 


47 J733; 
481731^ 


1696B 


16611 


162A1 


1591215565 


15221 


14880 


14541 


i4^0f 


13872 


13541 


131M 


12887 


12564 


12143 


11924 


It6c6| 


[6963 


1^.607 


1625^ 


1590615551^ 


15215 


f4874 


14536 


1 420c 


14866 


13536 


13237 


12882 


12558 


12237 


11919 


1 iCios 


49i7^■^ 


i^^l 


t65o3 


l624q 


15900 15553 


t 52 to 


1486^, 
^4S6i 


145^0 
14524 


14104 

i4i8<. 


13861 


135.^0 


1 1 10% 


12876 


11553 


12212 


11913 


1159: 
11591 


50 17:10^ 


16951 


16596 


16241 


15894115548 


15204 


13855 


13515 


<3i97 


J1S7I 


13548 


12227 


11908 


51 173CH 


1694^ 


1659c 


1621E 


15888 15542 


15198 


M857 


i45it) 


1418^ 


14850 


13519 


13191 


r2S65 


12542 


1222 1 


1 190^ 


11567 


^a 171^7 


1693^ 


16584 


1621: 


158S3 15536 


r^fqa 


14852 


1451^ 


14177 


.3844 


13514 


13186 


1 286c 


<1537 


12216 


11897 


ttfSi 


53 t7i'>i 


If, 91 3 


16578 


[6a2f 


" 5B77 


'5S.?o 


mB? 


14846 


»45o^ 


i4f7a 


11819 


13508 


13180 


12H55 


12531 


122 1 1 


liR9'J 


I TC*^ 


54 t 7*8^ 


i6*;27 


th;^7 


1^220 
16214 


15871 


i55'9 


i5i8( 


1 484'^-' 


14 502 


J 4 1 66 
14161 


*3^^? 
1382K 


13503 


»3i7«i 


1 284q 


1252 


12205 


1 1 ; ■ 
1 1 w 




I^92J 


1650^ 


15175 


' 449' 


13497 


1316c 


12844 


12521 


12200 


<6 (7171 


r6g:^ 


16560 


t 62oS 


1^859 


155'^^ 


t ;i70 


14829 


14491 


f4'55 


13822 


n4'?i 


11161 


laS^R 


12515 


12195 


la^t 


I15M 


57*7*^7 
5817161 


1690^ 


(6554 


16201 


.^S;4 


U507 


15164 


1482^ 


1448? 


»4»50 


11817 


1 14S6 


13158 


1281? 


12510 


12 1&- 


t,K- 


: T - ' : 


'^9^3 


16549 


J 6 1 97 


ic948 


15502 


«5K' 


(481? 


f44^0 


4^44 


13811 


13481 


'3153 


(2828 


12505 


121^ 




Cl'TlC 


h^^e^j 


i^Kit 


l^MH 


r:8 4211549^ 


K' C- 


4H 2 


U4T- 


I4'l8 


13806 


1347^ 


13148 12822 


12400 


''*i7'-i' -k 




C.T.XVIIL 



Proportional Logarithms. 



2lt 



3 



I 
r 



'5 
i6 

tg 

31 

%% 

37 



|?8 

41 
43 



47 
48 

50 

S3 

11 



2 Degrees, or 2 Hours, 



18 



'1539! 
i'534 
H529 
11534 



t<S'3 
[ 1497 

U4Q1 



11487 

U481 

11476 
1I47I 

If 466 



1 1461 
(14^6 
1 1450 

n44i 

M4+0 



11429 
11434 
114J9 
11414 



U408 
1 1 403 
11398 

i«387 



^'37? 
^137* 

367 
1 1361 




^'35^ 
f»35' 
fi346 
1 1340 



1 1J30 

1320 

'3H 



i»3'^4 
299 

tta94 

11283 

1 1278 
ir!i73 
1 1367 
n36a 
^^ag7 



1 1352 

11347 
ir34< 

T 13 



f3lO 



ri95 
£189 
1184 

1 1 79; 



1174 
1169 
TI&3 

I J 53 



[14B 

i'43 
ri37 

fi3^ 
U27 



U32 
UI7 

iin 
1 106 
1 toi 



109 1 
J0S6 
1080 

107^ 



ro 

1065 

1059 

1054 

I04t, 



1044 
1039 

io2.b 



T008 
0997 



0)92 
0987 
098^ 
0977 
0971 



09^:1(1 
096 1 
0956 
09s r 
094^ 



09 4<^ 

093 o 
o9i5 
001 n 



/ 
m 
20 

091 + 
09Q9 
0904 
0899 
0894 



08S9 
08B3 
0878 

0873 
0868 



0B63 
0858 
08§2 

0S47 

0842 



o3 
082 



31 

ro6o^ 
[0600 
10595 
10590 
10585 



10580 

*^57> 
10569 
f0564 
10559 



'0554 
10549 
'OS +4 
«^S39 
tc>S^4 



0337 10528 
0832 10523 



10518 
1 10513 
6 ic?5o8 



oSe I [0503 
0806 10498 
oSoi '0493 
0796 10487 
0791 I 



078s 

0780 
0775, 
0770 
0765 



0760 
07S4 
0749 
0744 
07^9 



0734 
0729I 
0734 
071S 
07 M 



0708 
D703 
0698 
069:1 
0688 



068a 
0677 
0673 
0C67 
0662 



0653 
0646 

064 T 
0636 



0631 
06 it 
0621 
0616 
0610 



[O482 



10477 
10472 
^0467 
10461 

104 1;7 



1045 
ro447 

i044t 
10436 
1043 



1042(> 

10431 
10416 
1041 
10406 



10400 

10395 

10390 

1038 

10380 



'0375 
tc>37o 

^^3^5 

1036c 
'Q35S 



'0349 
10344 
'^339 
10334 
10310 



10324 
10319 
1031^ 
10309 
10304] 



0373 
0268 
0363 
0358 

0253 



0247 
0242 
0237 
0332 

P22 



0317 

0313 

0207 
020a 



*1 



9994 

^)9S9 
9984 

997S 
';97 



9968 
9963 
99S8 

9953 
9948 



99+^ 

993S 

9933 
9928 

9923 



9918 

9913 
9908 

9903 
9898 



14 



^691 
968^1 
^681 
^676 
1^671 



g666 
j66 



9^569356 



9651 
9646 



9636 

9^3 I 



^>7 9393 
019^2 9S87 

018^9882 
01 8 i 9877 
01/6 987 



017 I 

Oi6f>: 

0161 

015 

0151 



0146 
0141 



01369831 
9827 
982- 



013 
0T26 



0120 
01 15 
oz 10 
oioq 

Oj(X 



0095 

OOQO 

008^ 
0080 
0071; 



007c? 
0065 

0059 
0054 

O04q 



0044 

0039 

0034 

0029 
002 J 



OD19 

0014 
0009 

0004' 
9999 



9867 
9S62 
985 



98,-29550 
984: 



984^ 
983; 



9^40 

'9ns 
9? 30 
95*5 

9^30 



9817 
9812 
9807 

9803 
9797 



9SM 
9510 

|9>0S 



^^787 
9782 

977; 
977- 



9766 
9761 

975^ 
975^ 
974^' 



974* 
973^ 
97^' 
9726 

971 ' 



971] 
9706 



961b 
961 [ 
9606 

9601 
9596 



9591 



958 
957^ 



9566 
9561 
9556 



^^ 



939 

93«^ 

9380 

937 > 
937^ 



93^ S 
9360 



93S' 

9346 



934 i 
933^ 
933' 



96369336 
9621 9^3 



931b 
93'^ 



9^01 
9296 



9291 



95869^8'i 



9281 
9376 
927J 



0S4? 



95009201 



949 



9792 9490 



948 

1^480 

947 S 
947c 



H^S 



9455 
944 i 



9440 

9435 
9430 

9425 
9430 



94' S 
94 'o 
940^ 
97orj940o 
069619^91; 



92r>6 

926 

9356 

935 

9246 



26 



9092 

908; 

LjO:>2 
9077 
907^ 



>067 
9062 
9057 
9053 
9047 



9042 
9037 

9'^33 
9038 
9033 



9018 
9013 



9306 9008 



9003 
899S 



899 :t 
8988 
398* 

897^ 
3973 



9141 

9^3"^ 

9^3^ 
9336 

9231 



92 lO 

93 T I 

9306 



9196 



9191 

918^) 
91S1 
9176 
1JI71 



9166 



94609161 



9^56 
^151 

JH7 



9142 

9137 
9132 
9r37 
9122 



9117 
9n3 
9107 
9103 
g097 



8968 
8963 

h^95S 
8951 
894B 



27 



8796 

8791 

8786 

87S 

^776 



877 

8766 

8761 

8756 

875 



8746 
8741 
8736 
8732 
8737 



8722 
8717 
713 
8707 
8702 



28 



8501 
84^6 
8491 
84S6 
S48 

S47 
8473 

S4^7 
8462 

8457 



8452 
8447 

844a 
S438 

8433 



842S 
843^ 
8418 

64-3 
8408 



39 



8309 
8204 
8199 
8194 
8189 



30 



8184 
8179 
8175 
3*70 
816 



8160 
8155 
8150 
8146 
8141 



8697 
692 
S6S7 
86B3 
8678 



8q43 

S939 
8934 
S939 

S9*4 



8919 
8914 
R909 
8904 
8899 



S804 
8S89 
88S4 

8S79 
S37J 

8869 
886 5 
S860I 
885^ 
8850 



S845 
B840 

8S35 
8830 



20 
881; 
8810 
8805 
8800 



8671 
S66S 
S663 
865S 
3653 



864S 

8643 
8638 

8628 



Sfc24 
8619 
8614 
S609 
8604 



8599 
8594 
S589 

8584 

S570 
8565 
8560 

85SS 



855c 

8US 
854^ 

8l3S 
8530 



8526 
8521 

8516 
8511 
S506 



8403, 

839 

8394 

S389 

8384 



8379 

^374 
8369 

^3^4 
S3i9 

8355 
8350 

8345 
8340 

8335 



8136 
8131 
8136 

Bl3I 

8n6 



8tl2 

8107 

8l02 

8097 
S092 



8087 
8083 
8078 
8073 
8068 



7918 
79(3 

7908 

7904 
7899 



31 



7894 
7889 
7884 
7880 

7870 
7865 
7S60 

785^ 



7846 

784' 
7836 
783 
7827 



7630 

763 
7630 
7615 
7610 



7606 
7601 
7596 

759' 

75S6: 



7823 
7817 
7813 
7807 
7802 



8o6n 
S058 

8^53 
8049 
8044 



7774 
7769 
7764 

7759 
7754 



83308039 
S3 2 5 8034 
83208029 



8^j6 
83 M 



8306 

S296 
8291 
8386 



S2 

8^77 
8272 
8267 
63 

9^57 
8253 
3348 
8243 
82 ^S 



8^33 
822S 

8323 

8218 

S21; 



8024 
8020 



8015 
8010 
8005 
8000 
7995 



799 f 
7986 

7981 
7976 

797' 



7966 
7962 

79i7 
7952 

7947 



7943 

7937 
7933 
792S 

79^3 



7798 

7793 
7788 

7783 
7778 



7750 
774? 
40 

773 S 
7 73*3 



7736 
7721 
7716 

77' 
7706 



02 
7697 
7692 
7687 
7683 



7678 

7^*73 
76G8 
7663 

7t»;8 



7^154 
7649 
7^44 
7(^39 
7634 



7583 
7577 
7572 
7567 
7562 

558 

7553 
7548. 
7543 
7539 



3L< 

7J43 

733 

7^33 

73^9 

73*4 



33 



73^9 

7310 

7305 
7300 



7395 
7291 
7386 
7281 
7376 



7534 
7529 
75^4 
75'9 
75^5 



75'0 
7505 
7500 
7496 
749 1 



7486] 
7481 
747<> 
747a 
7467 



7463 
7457 
7453 
744*5 
744^ 



7438 



7429 

4^4 
7419 



74 H 
4 JO 

405 
7400 

39 > 



7391 



7381 

376 

737J 

7367 
363 

735: 

735= 
7^48 



7272 
7267 

7262 
7*57 
7*1^ 



7348 

7243 
7238 

7^34 
7229 



7058 

7053 
7049 

7044 



34 



.3^ 



^775 
^770 
6766 



70396756 



7034 
7030 

70^5 
7020 
7016 



7011 
7006 
7001 
6997 
6992 



6494 
648^ 

H8s 
64S0 

^475 

6752647! ^ 

.674764666187 



36 



6215 
6310 
620O 
6201 
6 : 96 



37 



'^741 
6738 

^733 



69S7 
6982 
6978 

6973 
696S 



7224 
7219 
7215 

72 ID, 
7205 



00 

7196 
7191 
7186: 
7181 



7'77 
7'72 
7<^7 

7162 

7'S8. 



6893 
6888 
688^ 
6879 
6874 



'53 



7433 7 '48 



7 '43 
139 

7*34 



7139 
7134 

7t2C 

7115 
no, 



105 



73867101 



7096 
7091 
7087 



7082 

■077 

072 

7068 

706^ 



6964 

^959 
^954 

^949 
6945 



6940I 

^35 
6931 

6936 

6931 



6738 
6734 
6719 
6714 
6709 



6705 
6700 

'^'^95 
6691 

6686 



6681 

6677 

6672 
6667 
6663' 



6916 
6912 

6907 
6903 
6S98 



6869 
6865 
6860 
6855 
6850 



^846 
6841 
68^6 
6833 
6B27 



6832 

6817 
6813 
6808 
6S03 

M9 
6704 

6789 
678 J 

07 So 



6658 
665^ 
6648 
6644 
6639 



6461 

6457 
6452 



6447 

6443 
^>438 
^433 



6419 
6415 
6410 
6405 



6401 

6396 

639 

6387 

6:^82 



192 



6182 
6178 
617:5 



6168 
6164 
6159(5 
6155 



5937 
5933 
5928 

59^5 
59'9 



59'4 
5910 

59<>S 
5900 
5896 



642961 50 
6"^ 



6145 
614] 



61365859 



613 
6137 



6^341 
663c 



6625 634 

63 4Q 

'^^33^ 



6620 
6616 



66 u 
6606 
660a 

659; 
6592 



6588 
6583 
6578 

6574 
6569 



6564 

555 
6550 

6545 



6541 
6536 

<^53« 
6537 

6C22 



6517 
6513 
6508 
6503 
6490 



^^377 

^373 
6368 
6364 
'^359 



^^354^076 



^3: 



607 
6067 
6063 
6057 



^33 i ' 
6326 6' 
6332 
6317 
6312 



6053 

048 

6043 

6039 

^034 



6308 
6^03 
6^98 
6394 
6289 



6284 
6380 
6375 
6271 
6266 



6361 
6257 
6352 

6347 
6343 



^238 
6233 
1229 
6224 
63 19 



612I 
6t 17 
61 
6108 



6104 '5827 



6099 5823 
6094 5818 



6090 
60S5 
6080 



5891 

887 

882 

.877 

5S73 



5H68 
5864 



,854 
5850 



il 
5663 

5^57, 

5652 
648 

i^ 

5639 
5634 

5629 

5635 

5630 
5676 
5611 
5607 
5603 
5597 



5845 

584 
5836 

583 



581^ 
5808 
C804 



5799 
5795 
5790 

57S5 
^781 



577^*1 
577a 
57e'7 
5763 

5753 



6030 
602; 
6oao 
6016 

fJO! I 

6006 
6002 
5997 
5993 
5988 



5983 
5979 
';974 
i970 
5965 



^960 



57 53 
5749 
5744 
5739 
513 5 

5730 
5736 

57"' 
57'7 
57'^ 



57^7 

57^3 
5698 
5694 
5689 



5684 



5956 5680 

5951 5^75 
5947 5^^7' 
5942J5666 



5S93 
588 

584 

5579 

5575 



5570 

55^5 
5561 

555^ 

555* 



5 547 
5543 
5538 
5533 



55*4 
5520 

55^5 

55" 
5506 



5501 

5497 
549* 

5488 
5483 



5479 

5474 
5470 
54t>S 
4460 



q45t 
545^ 

5447 
5443 
U38 



5433 
5429 
54*4 
5419 

54' 5 



5410 

5406 
5401 
5397 
539^ 



TABLE 



or THE 



LOGARITHMS 



4»7 THB 



NATURAL NUMBERS. 




Logarithms* 



t* 845098U 
I » 9030900 
t, 954*435 

I* 0O0O900 

3*0413927 



^•3787536 

3,3010300 

3133193 

34241 $7 




o Degrees, or o Hours, 




IdL Keg 

I * 00000 QQ 

3010300 
47/f^i3 
6020600 
6989700 



' 0791S12 ^ 

■ 1^^9454 

> 146 [2^0 

► 1 760913 
- 2041300 
. 33044S9 



380^1 12 
397Q4QO 

a* 414973:^ 
43 '3^3 8 
4471580 
4623980 



.4771213 
.49136(7 
H 5051500 

"Si85»39 
.5314789 
. ^440680 



3 J 



5» 



5563025 
5682017 
5797836 
5910646 
6020600 
6j27S'^9 



6332493 
-63154685 
.6434537 
.65331353, 
,6637578 
. 6720979 



.68 [341 2 
. 690 1 9*^^ 
. 6989700 
.7075702 
. 7 i6oo^3 
.7342759 



3 2 



73^393^ 

740363 

7481880 

1* 755^749 
763428 
7708520 



0000000 
0413937 
3222193 
4913617 
6127839 
7075701 



7853298 
§5^2583 
9084850 
9 59^4 M 

00432 T 4 
0453330 



0S37854 
1172713 
^492 I 91 

1789769 
206835912* 

S 3 2996 1 3. 



3OIO3OC 
0791813 
3454=27 
505(5001 
6333493 
7160033 



79^3917 

*^S733^ 

9i38i3g 

9637878 

0086002 

0493180 



3576786 
2810334 
3031961 
3342825 

34439^3 
363?> 1 30 



3820170 

399*^737 
4166405 

43^9693 
4487063 

4638930 



0863598 
1205739 
1522P83 
181S436 
4095150 
^355-^4 



3600714 
3833012 
3053 5 M 

3*63359 

3463^3^ 
3654880 



478566 
4927604 

5065050 
5I9S280 
S3a7?44 
5453^7* 



Si7S07^ 
5693739 
5809350 
59s 1768 

6031444 
6138418 



6242831 

6344773 
64443 S6 

6541765 
663 7009 
673D209 



ft82i45i 
691081 ^ 
6998377 
7084309 
7168377 
7250945 



733197^ 
74115*^^ 
7489639 
7 56636 J 
7641761 
7715^75 



3838' 54 
4014005 
41830 r3 
43456S9 
4503491 
4653839 



4S00069 
4941546 

52113S1 
5340361 
5465417 



5587086 
5705429 
582063 4 
5932861 
6042261 
6148972 



6353125 

63S4837 
6454333 

655,384 
664^410 
6739420 

6830470 
6919651 
7007037 
7092700 
7176705 
2» 73;9i 1O3 



7339993 
741939 

7497^^3 
757^960 
7649330 
772^217 



477'^*3 
''39434 
3617378 
5185139 
6334685 
7342759 



7993405 

8633229 

9190781 

9684839; 

01^837 

05307S4 



0899051 
1338516 
1553360 
1846914 
3131876; 
238046: 



26245 ^ ' 

^SS5S73k 

3074960 

^383796 

3483049 

36735S9 



3856063 
4031305 
4199557 
4361636 
4517864 
4668676 



4814426 

495S443 

5092035 

5334443 

535^94 

5477747 



5599066 

5717088 

5S3198S 

5943926 

6053O5oJ3 

61 59501 



6363404 
6364879 
6464037 
6560982 
6655810 
674861 1 



683947 

6928469 

701561^0 

7101174 

7185017 

7367372 



734799^ 
7427351 
7505084 
758,546 
7656(^86 
7730 U7 2 



6020600 
146138c 
38021 12 

53*4789 
6434527 
73^3938 



8061800 
86933 1 7 

9*43793 
9731379 
0170333 
0569049 



0934317 
1271048 
1583635 
1875307 
^t 4843b 
2405492 



2648178 
3878017 
3096303 
3304138 
350246c 
3692159 



3873S9S 

4M337 
4316039 
43775^6 

4533'% 
4^^3473 



4838736 
4969296 
5105450 
5337465 
5365584 
5490033 



5611014 
5738716 

5S433I' 
5954962 
6063814 
6170003 



6373659 

^74^97 
6473830 

6570559 
6665 1 So 

,6757783 

6848454 
6937369 

7034305 
71Q963J 

72754T 



73559893 
74350983 
75137912 
75891191 
7664138 3 
7737864 



6989700 
1760913 
3979400 
5440680 
6532135 
7403627 



81291^4 
8750613 
9394189 
9777336 

031 1893 
0606978 



0969100 
1303338 
16 13680 
1903317 
3174839 
2430380 



3671717 
2900346 

3"7S39 
3324385 
3521835 
3710679 



3891661 2 

4065402 3 

4333459 

4393327 

454^449 
469K230 



4843998 
4983106 
5118834 
5350448 

537819* 
5502384 



5623939 

574<>3'3 

5854607 
5965971 
6074550 
6180481 



6383889 
6384893 
6483600 
65801 14 
6674530 
6766936 



6857417 
6946052 
7033914 
7118072 
7301593 
728353^ 



7361965 
74439^0 

7510484 
7596678 
76715^.-5 
7745 ^7^ 



77815130 
2041200 1 

4149735 ' 
5563035 1 
6637578 1 
74818801 



8195439 
8808136 

9344985 
9833713 

OS 530 59 J3 
06445803 



1003705 2 

13353892 

16435393 

19313462 

3301081 

2455^^72 



36951393 
3923561 2 
3138673^2 

3344538 
3541084 
3729120 



39093 5 I 
4081400 
4348816 
4409091 
4563660, 
4712917 



4857314 

4996871 
5133176 

5263393 
5390761 

;ijf45£p 
5634B11 

5751878 
5865873 

597695a 
6085260 

6190933 



6394096 
6394865 

6493349 
6589648 
6683859 
677607 



6K66363 
695481^ 
7041505 
7126497 
7209857 
7391648 



7371936 

7450748 
7528164 
7604325 
7678976 
7752463 



8450980 

3304489 
4313638 
5683017 
0720979 

7558749 



8260746 
8864907 

9395193 
98^7717 

039^838 

068^1859 



1038037 
1367206 

'673*73 
1958997 

3327165 
24^9733 



2718416 
3944662 

3159703 
3364597 

3 5603 59 

3747483 



3936970 

409933 
43651 13 

44-479*^ 
4578819 

4737564 



4871384 

5010593 

5*45478 

5276299 

5403*95 
5526683 



5646661 
57634143 

5877110 
5987905 
6095944 

6301361 



6304279 
64048 1 4 

6503075 
6599162 
6693169 
6785184 
6875290 
6963564 
705008c 

7134905 
7318106 

7299743 



73798?.^ 
745855* 
7535^3' 
761 1 7 58 
76B63S* 

7759743 



8325089 
8930946 
9444837 

9912261 
0334238 
0718820 



1073100 
1398791 
1702617 
1986571 

* 2 53093' 
2504200 



f 



90309000.954:13: 
3553735 
44715801.46^1^ 
5797^6 i.j9i9^|J 
6812412 L6{;r: I vf: 
763428o | N7^:^ i; 

i.%w 

2*Q' 



374i5782.rc:3j! 
3966652 

31806^3 
3384;6'S 
3579348 
3765770 



39445 » 7 
4116197 

4281348 

4440448 

45939*5 
4742163 



4885507P, 
5024271 
5158738 
5289167 

54>S79a 
5538»30 



5658478 
5774918 

5S8S317 

599^83 
6106602 

621 176; t 



' yr. 



t s. 



2^ 



631443S 

6414741 
6513780 
6608655 
6703459 
6794^^79 
6884s 98 
6972^9-;^^ 



72*6 

74i-'v . 

75434 
7619- 
7691: 

776701^ 



C T- XIX. 



Logarithms* 



11 i 



KfoiB. 



13. 




14, 



o Degrees, oro Hours, 



.7853298 
.7913917 

7993405- 

.8061800 a 



, 7788745 
. 7860412 
,7930916 
. 8000194 
. 8068 580 
.8^^5810 



.8195419!*' 
. Siii0748,i. 
. 8315069 a. 
.8^^88491^ 
. 845098o_a. 



820201 ^ 
82672a;; 

833147* 
8394780 
84^7*80 
8518696 



. 8573325;!. 
. 86332292. 
*8f>9i3J7|2. 
, H75o6r 3(2* 
.88081361^. 
. 88^490;!^. 



8^79353 
8639174 
8698182 

B75^WJ 
8813847 
8870544 



.8910946.2. 89165 1 c 
-8976171 2.8981765 
.gojOfJoo-i* 9036325 
. 9084850'!- 9090309 
.9i38i39'2,9i4343a 

^ 2.9190781 2* 9196010 



9142793*2. 9247960 
,92941 8912. 9299296 



■93449^5 
■9395^93 
.9444827 
, 9493900 



t6. 



toi 



17. 



tS. 



'9- 



flQ 



.9542425 
.9590414 
-9637878 
. 9684829 

-9?3^^79 
.9777236 



' 7?959^^ 
.7867514 

• 79379^4 

* 8007171 
•8075350 
t 8142476 



830858c 
8273693 

S337844 
8401061 
8463371 
85 2480Q 

86451 1 t 

8704039 
8762178 
8819550 
887617; 



1, 8932066 
8987252 
2,9041744 

21909; 560 

2i 9148718 

3, 9^QJ233 



2.935003! 

2, 9400 I 82 

1*9449759 
2.9498777 



2p 9253 12 J 
9304196 

9355^73 
1.9405165 
2. 94 54686 

9503649 



2. 9547248 
2,9595184 
1* 9642596 

2.9689497 

2 

2 



9735^9^ 
978180 



. 9822712 2.9827234 
.98677171. 9872192 
9912261 2. 9916690 
.995635211.9960737 
. D0000003. 0004341 
3- 00432 1 4 3*00475 12 



0086003 
0J28372 

*^^ 70333 
0211893 

0253059; 
0293 S 38 



.033433^ 
,037426 

«4 139*7 
0453230 
049218 
0^10784 



056904Q 
. 060697 B 
064458c 
0681850 
071S82C 



3.0090257 
3.0133587 
3.0174^07 



3.0257154 
3.0297895 



3' c»33 82 5 

3-0378248 

3-0417873 

3^045714^ 
3.0496056 
1. 053 462^^ 
3.0572856 
3.0610753 
3. 0648^22 
3.0685569 
V 0722499 
^0759118 



2.9552065 

3. 9^99948 
2. 9647309 
2.9694159 
1. 9740509;! 



1.7803173 
u 7874605 
u 7944880 
i. 8014037 
;. 80821 10 
^8149 132 



.8215135 
. 82S0151 
.8344207 
.8407332 
8469553 
.8530895 



,859,38^ 
. 86 5 1040 1 
. 8709888 
. 87679 50! 

.8825245 
. 88817.-5:5 



893 76 1 B 
8991732 

90471S1 
9100905 

9153998 

92064502 



9258276 
9309490 
9360108 
9410142 

9459<^Q7 
9508515 



a. 9786369 



2,9831751 

2*9876663 

2« 99211 15 

9965117 

3* 0008677 
3,0051805 



3.0094509 

013^797 
0178677 



3. 0216027 3* 02r!01 57 
^.0261245 
3.0301948 



1.03422 7^ 
3, 038222^1 
3.0421816 
^ 0461048 
3.0499929 
0538464 



3.0576661 
3. 06 14 5! 5 
3.0652061 
3, 0689276 

3.0746175 
3.0762763 



9556878 
9604708 
9652017 
9698816 

9745^^7 



.7810369 
-7881684 
.7951846 
. 8020893 
.8088859 
8^55777 



. 8221681 
. 8286599 
.8350561 
.8413595 
^8475727 



1,8597386; 



. 8656961 
8715729 

'87737^3 
. 8830934 
,8887410 



. 894316] 
. 8998205 
.9051560 
. 9106244 
-9159272 
.921 1661 



9263434 

93*4579 
93^5 '37 
9415114 
9564523 
9>'3375 



a. 9790929'3< 



983626352. 
98i3ii28,2, 

9935535'** 
99694921. 

0013009^3. 

0056094-3. 



9561684 
9609465 
965672G 

97034^9 
9749720 

97954S4 



' 7817554 
-7888751 
. 7958B00 
.8027737 
.8095597 

2. 8162413 



, 7824726 
.7895807 

^ 79^5743 
^^03457 
. 8102325 
816903$' 



.82282162. 
. S293038 2. 

' 83 56906 !. 

-84198482. 

.8481891I1. 

2. 85430602. 



.8603380 
.8662873 
.8721563 
.8779470 
.8836614 

■689 30 '7 
. 894869712 
.900367^,2 
.9057959- 
.9111576 

'9^^4539 
- Q2i686 



8234742 
8299467 
8363241 
8426092 
8488047 
8549130 



8D09366 
.8668778 
. 872738S 
.8785218 
, 8842288 
. SS98617 



. 926S567 

* 9319661 
.9370161 
. 9420081 

• 9469433 
.9516230 



.8954**5 
.9009131 

.9063350 

91 16901 

- 9169800 
. 9222063 



.9273704 
-93*4738 
^9375*79 

* 9425041 

* 9474337 
.9523080 



984077c. 
9885590 
9929951 
9973864 

0060380 



0098 7 56i3. 0103000 
01410033.0145205 
0182843 3' 0187005 
02242843. D22 8406 
0265333 3. 0269416 
03059973*031004;^ 



0346285 
0386202 

4*5755 
0464951 
0503798 
054229^ 

05804^^2 
0618293 
0655797 
0692980 
0729847 
0766404 



£*3 5^*93 
0390173 
043969 1 
046885! 
0507663 
0546131 



0584260 
0622058 
06595-^0 
069668 1 

07335' 7 
0770041 



.9566486, 
. 961421 1 
'966i4i7|i 
. 97oSii6[a. 
■9754318,! 
. 98000342 



9571282 
9618955 
96661 10 
9711758 
9758911 
9804579 



98452731 

98900461I 

99343621 

9978231 

002 1 66 1 

0064660 



0107239 
0149403 
0191 163 
0132535 
0273496 
0314085 



0354*97 
0394T41 
0433623 
0472749! 
051152^ 

05499^9 



.0588055 

.0625820 

{.066325^ 

3,070037^' 



0737184 

077167 



9849771 
9894498 
99387692 

998*593 
0025980 
0068937 



o'*'474i3 
Oi>3v98;i 
01953173 
oa36639 3 

o*7757*i3 
03 18123 



0358298 
039 B 106 

0437 55' 
0476642 

0515384^1 
05537^3 



0591846 
0629578 
0666986 
0704073 
0740847 



^C'77: 



7831887 
7902852 

797*675: 
8041394 
8109043 
H1756542 



8241258 
S30588 
8369567 
8432336 

8494194 
8555192 



8615344J3 

8674675 

8733206 

8790959 

8847954 

8904210 



8959747 
9014583 

9C>68735 
9122221 

9175055 
92272552 



8 



937S834 
9329808 
9380191 
9429996 
9479236 
9^*79*4 



957^^73 
9623693 

9670707 
9717396 
9763500 
9S09 f 1 9 



9854265 
9S98946 

994317* 
9986952 
0030295 
0073210 



OJ15704J3 
01; 7 733 

oi994^>7 
c 2407 50 
01B1644 
03221 



0362295^3 
0402066 
0441476 
0480532 



05192 

o;576o; 



39 3 



0595634 
0633334 
0670700 
0707765 

0744507 
0780942 



783903 f^ 
7909885 
7979596 
8048207 
8115750 
8182259 



8247765 
8^12297 
8375884 

843*^554 
8500333 
8561244 



8621314 
8680564 
8739016 
8796692 
8853612 
8909796 



.7846173 
. 7916906 
' 7986506 
. 8055009 
-8122447 
.8188854 



■ 8254261 
.8318698 
. 8382192 
.8444772 
. 8506461 
■8567289 



.8627275 
. 8686444 
.874481 8 
.8802418 
. 8S59263 
8915375 



8965262 2 
9020019 2 
9074 u 4 

91*7533* 

9180303 

9232440 



9283959 

9334873 
9385197 

9434945 
948413c 

953*7^3 



95S0853 
9638427 
9675480 
9722028 
9768083 
9813655 



9858754 
9903389 

99475^^9 
999*305 
0034605 

0077478 



0119931 
0161974 

0203613 
0244857 
02S571:; 
01161SS 



0366289 
0406021 

044539S 
0484418 
O52309( 
05^1423 



o;994ig 
0637086 
0674428' 
0711453 
074S164 
0784^68 



897077c 
9025468 
9079485 
9132839 
9185545 
9237620 



. 9289077 

'933993* 
* 9390198 
.9439889 
.9489018 
■9537597 



' 9585639 

•9633^55 
.9680157 

,9726656 

'97 72662 

.98 18186 

. 9863238 
.9907827 
.9951963 

^9995^55 
.0038913 

. 008 1 74a 



-oi24«S4 
.0166155 
,0207755 
.0248960 
- 028977 7 
. 0^^0214 



5 



.0370279 

,0409977 
04493 - 
0488301 

.0526939 
o>6 5237 

1 0603200 
0640834 
067S145 
0715138 
.075:819 
3.0788192 




ai6 CT, XTJC. 



Logarithms. 



5um 



178 
17^ 



22^ 



5 i' 



14, 



aS' 



5 3 



26. 



a?' 



O Degrees, or Hours. 



0791812 

0S27854 

0863598 

089905 

0^3411} 

0969100 



U- 



003705 
03B037 
072100 
105897 

i 39434 
17^71^ 



J1GS739 
238516 
271048 

367206 



398791 
430 1 48 
461280 
492T91 
522883 
553360 



58362; 
6136S0 

*^73^73 
70261 J 

71fS63 



7609 

789769 

818436 

846914 

87520 

903^ 1 7 



931246 

95^997 

98657 J 

201397 J 

2041200 

1068159 



23- 



20951503 

2121876 

2148438 

2174839 

220108 

S227165 



125^09:^ 
3278867 
230448913 
2329961 

2^80461 



3405492 

H 2430380 
2455127 

-2479733 
. 2 504200 

:528;^o 



o79543«> 
0B31441 
0867157 
09025S1 
0937718 
0972573 



00715 
041456 

07S49 
109262 

'4^773 
176027 



209028 3 
241781 
2743S8 
306555 

37<337S 



4019^ 

433*7^ 
464381 
495270 

5^>94 

5039^3 



5866403 

616674 

646502 

67612 

705551 

73477^* 



76380; 

793^45 
821292 
849752 
878026 
906 1 r 8 



93402 ■) 
961762 

9^93 '93 
2016702 
3043913 
2070955 



3 

209783013 
21245403 
3151086 
2177471 
3303696 
2229764 



3255677 
228 1 436 
2307043 
3332500 
23^7809 
2^8297 



3407988 
3432861 
2457594 
2483186 
3506630 

^5309"?^^ 



0799045 
0B35026 
0870712 
0906107 
0941316 
097604 ? 



010594 
044871 
078880 
112635 
1461 to 
17933S 



312515 

245043 
277525 
309767 
341771 
37354^ 



405080 

43^39^ 
467480 

49S347 
528996; 

s 59430 



589653 
619666 

649474 
679078 
708482 
717^38 



766699 

79 SP^ 
834 [47 

852588 

:88g844 

9089 



936810 

964525 

992065 

201943 J 

3046625 

207365 



2100508 
2 1 2 7 2 02 

a>S373=i 
2180100 

22063 £0 
2232363 

2358260 
2284004 
2309596 

236033 J 
2385479 



341048 

«43534 
24600 



^484637 3 



3 

250907 
2 533 3 S^ 



0802656 
0S38608 
0874265 
090963 1 
09447 1 1 
09795U 



014034 
048184 
0S3367 
115985 

U9444 
1^2647 



3* 0806265 
3.0842187 
> 08778143 
3,0913152 
3. 0948204 
3.09829753 



2E559S 
348301 
280760 
312978 

3449S9 
376705 



408233 
4395 <» 

470577 
501422 

533049 

562462 



592663 
622656 

65=^443 
682037 
711412 
740 59S 



769590 
79S389 
826999 
855422 
883659 
911715 



939 590 

967387 

994809 

2022158 

304933 5 

2076344 



3 1 03 1 B 5 
2129862 
21 56376 
2182739 
2208922 

^34952 
3260841 
2286570 



23121463 

^337^4 
23628^3 
31879861 



»3 
9 3 



73 
So 3 



3412974 
2437819 
24^2533 
24S7087 

3511513 
^?3 580,1 



^'7471 
051694 

085650 

ri934^ 
153776 
185954 



318880 
251558 
383993 
316187 

348144 
379B67 



4J 1361 
442638 
473671 
504494 

565493 



595672 
625644 
6c 5411 

^84975 
7^4339 
743506 



77M78 
801359 
829850 
858254 
S86473 
914510 



942367 
970047 

997552 
2024883 
3052044 
2079035 



3105860 
3132531 
3159018 
2185355 

231 1533 

2237555 
23634s 1 
2289134 
3314696 

2340 loS 

^365373 
2390491 



2415465 
2440396 
3464986 
2489536 

3513949 
2538224 



,0809870 
■0645763 
.0881361 
» 0916670 
-0951694 
.0986437 



.0813473 

. 08493 .^f^ 
10884905 

* 0930185 
.0955180 

* 0989896 



030905 3* 
05510a 

0S9O3 T 
123698 
156105 
189258 



322159 
154^^3 
387233 

3»939i3 
3 SKI 
383037 



41449^ 
44574^ 
476763 
507564 
538149 
568 5 1 9 



598676 

63863 

658376 

687920 

737361 

746413 



775365 

804126 

832698 

8610843 

S89285 

917304 



945 H3 
972806 

2000293 
2027607 

20H7SO 
2081725 



21085^4 
3135178 
3161659 
2187980 
3214142 
2240148 



2265999 
3391697 

3317244 
3342641 
2367891 
2393995 



2^4*7954 
3442771 

2467447 
3491984 

2516382 
3 54'^64 5 



02433 

05850 

092410 

126050 

^59432[3 

^2 543S 
258065 

390451 
32^597 
354507! 
386184 ^ 



'^1763^3 
14488543, 

■479853 3- 
5106333, 

54*^95 3 
,5 7^544 3 
; 60 1 683 3 
^6316143 
6613403 
[6908643 
7301883 
7493^63 
7783503 
, 606993 3 

-^35545 3 
8639133. 
18930953 
:92oo963, 

^47918 
: 97 5 563 
3003032 
3030329 
205745- 
308441 



2111 205 
2137833 
2164298 
3190604 
2216750 
2343740 



226B576 
329425B 
3319790 

'*345»73 
,ji3 70408 

^395497 



3-2420443 

V 3445245 
246990; 

3494430 

3,3518815 

2543063 



081 7073 
c8 53906 
0888446 
0923697 
0958665 
09933S3 



037766 
061909 
095785 
129400 
i6375f 
195S5S 



(. 0830669^ 
(*o856473 3 
1^08919841 
(* 0937^06 3 
E« 096a 1463.01 
I* 0996806 3* I 



228709 
361314 
393676 

3:^5798 
357685 

389339 



420765 

451964 

48^94 

5^3699 

544^40 

574568 



6046S5 

63459^3 

6643 01 

693805 
7331 10 
7533tB 



781133 
809856 

838390 
866739 
894903 
933886 



950690 

978317 
2005769 

3033049 

2060159 

3087100 



2113876 
2140487 
2166936 
2193335 
3319356 
224533 J 



2271151 
2396818 
3333335 

^3477^3 
2372923 
3397998 



3422939 

24477^^ 
2472365 

2496874 
3531246! 

35454^* 



10653093- ic 

10991593* I l€ 

>ija7475' »Jj 
1 16607 7> 116^1 
1 1991;. 



089] 



133 19^ 
136456 
139689 
133890 
13608b 
139349^13. 



UH 



4^^ 



14^3^95*3' '43 
145507^3' u;i 
14860373 
151676a ^ 

154^ ": 

111 
f6a7<>B63 

'^375?S|3 ^ 
166736113- 16; 

1 696 744(3 -r 

f 736o39'3- 1 7; 
i755rtS;3*«75' 



786 



178401^3 
181371^' ' 
18413;, 
1869563 J 
18977101^ 

«95j 95' 

198107013* i9# 

30Q85fic!^ 

203 576 1 
30638AC 



2d;] 



208978^ 3 



2116544' t ttt 

314313 « 

316957^3. 3 I 73 W^ 
»*95845p*si 

333 196013. A3 
2347020^* 33 

227 
331:; 
3321 

«3v 
»37 
34CV 




C T, XIX. 



Logarithm*. 



i 



o Degrees, or o Hoars, 



^ 



I 

»' 



tSo 
iSi 

184 

1S6 

1S7 
188 
1S9 
190 

J9I 

19= 

^93 
*94 

19^ 
'97 
r^S 
199 

400 
so J 

_ao3 

106 
sot 

tot) 



jD, 



3^' 



33' 



3600714 
3634511 
11649178 



a6g g 1 19 
1718416 

3741579 
3764618 

3S10334 



33- 



1833011 

3^>5?;73 
1878017 
£900346 
1921^61 
2Q44662 

2966652 
3988531 
30 [ 030c 
3031961 

3<553SM 
307496c 



3+' 



3096302 

3117539 
313867a 

3 > 59703 
320146^ 



ito 
111 
111 
a 13 
314 

_3JJ 

116 

217 
118 
IJ9 

ItO 
331 
S31 

334 

ii6 
%% 

Tii 

119 
130 

131 
131 

^33 



3S' 



36, 



3332193 
3141S35 
33633 5<) 
3183796 

3304 « 3^, 
33^4385 



37* 



334453^ 
33^4597 
33^4565 
340444" 
341413 

3443 9»3 



5 3 



34^3 «o 
3483049 
3501480 
3531815 
3541084 
3 5602 ^9 



38, 



43 

53 



3579348 
359^3 55 
3617378 
3636110 
3654880, 

3^73559 



»34 

«3S 
336 

*3 
33B 

3^39 



39^ 



o 
I 

3 
3 

Sj3 



3691159 

3710679 
3739110 

3747483 

37»1979 



^SSSi37 
3579:85 
3603.099 
3616883 
1650538 
3674064 



3697464 
17107^8 
3743886 
176691 5 
37H983J 
1813607 



3* 2746196 



1835374 
18^7813 
2880255 

193477^3 
29468663 



1968845 
1990713 
30J3471 
303413' 
30? 5 ^^^3 
3077099 



309S45 

31^9657 

3140780 

3161801 

3t8272i 

3103540 



3234i6r 
3244S83 
3365407 

3185834 
3306167 
3316404 



3^4654^' 
3366598 

3386557 
34^6434 
3416300 
3445SB7 



3465486 
3484996 

35044^9 

35^3755 
3543006 

3563171 



35^1^53 
3600351 
3619166 

3637999 
365675 

36754^^ 



3694014 
3711536 
37309601 

374931^1 
3767504 
37^(;79 



155754^ 
3581582 
3605484 
1629255 
3651896 
3676410 



3b9979 
2723058 



2 7693 1 1 
2793105 
38t4879 



3837534 
186007 1 
3883492 
190479^ 
1936990 
1949069 



3971037 
3993893 
30 I 464 I 
3036180 
3057813 
3^79^37 



3100557! 
3111774 
3143887 
3163898 
3184807 
3305617 



3316337 

3*46939 
3367454 
3387S73 
3308195 
3338433 



3348557 
3368598 
33SS547 
3408405 
3418173 
3447^5^ 



3467441 
34B6943 

35^356 
3535684 
354+916 
3 ^64083 



3SS3»0| 
* 3603 1 46 
3611053 
3639878 
3658613 
3677385 



3695869 

37H373 

3751^7 

3769418 

.3787613 



^5599 57 

1583978 

3607867 

3631635 

165515313 

36787543 



3702119 
2715378 
1748503 
3771506 

379438S 

2817150 



1S39793 
2863318 
2884718 
1907032 
1939203 
1951271 



1973137 

^995073 
30 1 6809' 

3«33S43S 
3=^59959 
3081^74 



3103684 
3133889 

3 '44991 

3165993 

3186893 

3207691 

3338393 

324899 

3369500 

3289909 

3310333 

3330440 



3350565 
337'>S97 
3390537 
3410386 

3430145 
3449^^4 



34H395 
3488887 
350S293 
3537611 
3546846 
3565994 



3585059 
3604041 
3633939 
3641756 
3660492 
3679'47 



3697713 
3716319 

3734637 
375*977 
3771240 

378943^7 



1562365 
15^6373 
361034B 
3633993 
3657609 
3681097 



3704459 

1737696. 

1750809 

3773800 

37966693 

3819419 



2843^51 



;* U ^ d< U -y 

186456 

1886963 
1909346 

193T415 
1953471 



1975417 
2997352 
3018977 
3040595 

3061 I 05 

30^3509 



3104809 
3116004 

3147097 
3168088 
3188977 
3309767 



3*30457 

3151050 

3271545 
3*91944 

3311248 

33^1457 



3351573 

337*595 
339*5*6 
3411366 

3433116 
3451776 



347 1 34^ 
349083* 
3510129 

35*9539 
3S48764 
3567905 



3 5^696 J 
3605934 

3614815 

3^3634 
366136 1 

3681009 



369957^ 
3718065 

3736475 
3754S07 
3773063. 
37Q1141 



1564771 
15^8766 

1613639 
3636361 
1659964 
1683439 



17067 88 
3730013 

*7S3n4 

2776091 
1798950 
3821688 



3844307 
1866S10 
3889196 
191J468 
1933616 
i95$67 



1977605 
3999439 
3011 144 

304*75 

3064250 

^085644 



3*o6g^3 
3118118 
3149101 
3170181 
3191061 
31 1 1 840 



3131521 
3*53»'^4 
3*735% 
3*93979 
33«4*73 
3334473 



3354579 
3374593 
33945 H 
14U34S 
3434086 



34537373 



3473300 

349*775 
3511163 

3^3^465 
3550682 
3569814 



3588861 
3607837 
361670Q 
3645510 
3664130 
368186* 



37014*^ 
3719009 
3738^11 
375663^ 

3774884 




iTT 



3567177 
1591158 
161500S 
1638717 

1603317 
3685780 



37091 16 
3733338 

*7554t7 
3778383 
1801129 
1833955 



3846563 
1S69054 
2891428 
19136^9 

1935835 
3957869 



1979791 
3001605 
3023309 
3044905 
3066394 
3087778 



3109056 
3 \ 3033 1 

3'S'3^3 
3173173 

3 (93 '43 
3i»39'3 



3*34584 

3*55^57 

3*75^33 
31960 1 1 

33 '6197 
3336488 



33565^5 

3376589! 

33965(5' 

34*6333 

3436055 
3455698 



3475151 
3494718 
35^4098 

353339J 
355*599 
357171^ 



3590761 
3609719 
3638593! 
3647386 
^ 6 660 9 7 
1684738 



370^380 
371V753 

3740147 
375M4 
3776704! 
3794868 



15O9581 

^593549 
3617385 
1641092 
1664669; 
36881 19 



371 1443 

*734643 
*7577i9 
1780673 
3803 507 
1816331 



3846817 
1871296 
3893660 
39 1 5908 
3938044 
1960067 



1981979 
3003781 

3'^5474 
3047059 
3068537 
3089910 



3*11178 
3*31343 

3"S34<55 
3*74365 

3195114 
3115984 



3336645 
3357309 

3177675 
3198045 

3318330 

3338101 



3358^89 

33785^4 

3398488 

341830 

3438013 

3457657 



3477101 
3496660 
35 1603 1 
35353^6 

35545*5 

3573630 

359166 

3611^10 
3630476 
3649360 

3667964 
3686587 



3705J31 

37*3596 

3741983 
3760392 

37785*4 
3796680 



8 



3571984 

*595939 
S619763 

164345s 
36670JO 
3690457 

3713769 
1736956 
1760030 
17S1963 
3805784 
3838486 



3851070 
187353S 
2895890 
191S137 
3940151 
3962363 



1984164 

3^059553 

302763 7[3 

3049313 

3070680I3 

3092041 



3**3300 

3*34454 

3*555^5 
3<76455 

3197305 
3218055 



3138706 

3159260 

31797*63 

3300077 

33*0343 

33405* 



3360593 
3380579 

3400473 
3410377 
343999 J 
34596*5 



347915* 
3498601 

3517963 
3537*39 
35S'543* 
3575537 



3594560 
3^13500 
3631358 
365 M34 
3669830 
368844(; 



3706981 

37*5438 

37438173 

37621193 

3780343 1 
1798493 



1574386 
159S327 
1631137 
3645817 
2669369 
3693794 



3716093 
1739268 
1763310 
2785350 
2808059 
3S30750 



1853331 

1875778 
3898118 

3910344 
2941457 
3964458 



3986348 
3008118 
3019799 
3051363 
3071810 
3094171 



3 1 1 5410 

3^36563 
3157605 

3*78545 
3*99384 

3330134 



3140766 
3361310 

318' 757 
3301108 

33**364 
3342536 



3363596 
3382573 
3403 45^ 
341335* 

3441957 

3461573 



3481101 

3500541 

35^9895 
3539161 

355S345 
3577443 



359645^ 
3615390 

3634139 
3653007 
367*695 
3690303 



3708830 
3737379 
3745651 

3763S44 
3782161 
1800^03 



A 



o Degrecsj or o Hours, 



N'am. 



^40. 



' 3801 r I 1 
» 382017013 
.383^154 

. 3856063 

.389166 



I 4i# 



^390935^ 
-3926970 

3944S'7 
396199^ 

. 3979400 
'39967^7 



.401400$ 
. 403120^ 

.4048337 
. 406^402 

. 40S1400 

409933 « 



f43- 



'4116197 

.4132998 

'4H9733 

p 4166405 
.4 [83013 
'4199557 



44- 



.4216039 

■4*3^459 
.4248816 
-4^65113 
.4281348 
.4^975^3 



'45- 



£7646- 



S79 
a8o 
281 



.432969^ _ 

.43456893 

.4361626 

'4377S06 

'43933^ 



.4409091 
4414798 
4440448 

.4456042 

447 ^ ^^o 
. 44S7063 



47, 



_282 

388 4^; 



-4502491 
.4517864 
.4533183 
.4548449 
. 4 56^660 



45939a ^ 
.4608978 
.46^1980 
,461^0:0 

■4^ 



4^83473 
» 4698220 

47'^9»7 

47»7SN 
.474^ 16 i 



38039333 
3811972 

3839948 

3857650 

3875678 

3^ 93431 

391 1 1 16 3 

3928727 

3946268 

39^3737 

39^1*37 

39984^7 



401572S 
403292 1 
4050347 

4067105 
4084096 
4101021 



41178803 
4134674 

4151404 
4168069 
4184670 
4201208 



4217684 
4234097 

4^^^<^449 
4266739 

428 2 96 S 
4^99137 



43*5*4^' 
433<^9S 
4347^85 
4363217 

4379090 
439490h 



4410664 
44^6365 
4442010 

445759^ 

4473^3 

4488608 



450403 1 
4519394 
4S347«^ 
45 4997 > 
4565179 
45803^12 



459S433 
461048 
4625477 
4640422 



4^5 S3 - 
4670^4 



468495c 
4699693 

47*4384 
4739027 

4743^ 
47^8164 



3805730 

3823773 
384174* 
3859636 

3877457 
3895205 

3912880 

393^4^5 
3948018 
3965480 
3982873 
4000 1 96 



4017451 
4034^37 

4051755 
4068807 

4085791 

4102710 



4119562 
4136350 

4 J 53*^73 
4169732 

418632 

4202859 



4219328 

4^35735 
425308 

4268365 

4284588 

430075 

43^^853 

4332897 

4348S8r 

436480 

4380675 

4396484 



44*^^3 
44^793 a, 
444357' 
4459'S4 
447468] 

4490*53 



4505570 

4520932 

453^^4 

455'495 
4 566696 

4581,844 



4596940 
461 1983 
4626974 
4641914 
4656802 
4671640 



4686427 
470 r 164 

4715851 

4730488 
4745076 

47 ;9^ 16 



3807538 
38^5573 
3843534 
3861421 

3879*35 
3M975 



39HM 

393**4 

3949767 

3967*2^ 

3984608 

4001935 



4019173 

40363 5* 

4053464 

4070508 

40S74863. 

4104398 



4121244J3 

4138025 

4>5474a 
4*71394, 
41879833 
4204509 



4220972 

4*3 73 7a 

42537^ 

4269990 

4286307 

4302364 

4318460 
4334498 

435047^ 
4366396 
4382258 
4398062 -^ 



4413809 

4439499 
4445133 
4460709 
447623 1 
4491697 



4507*09 
4522466 

4537769 
4553018 
4568313 
4581356 



4598446 
4013484 
4628470 
4643405 
4658288 
4673121 



4687903 
4702634 

47*73'7 
473*949 

4746533 
4761067I3 



3809345 3 

38373733 
38453*63 

3S63206, 
388tot2 
3898746 



3916407 

3933997 
395$ 516 

3968964 

3986343 

4003653^3 



402Q804 
4038066 
4055171 

4072209 
4089180 
4106085 



4122925 

41397003 

4156410 

4*7^056 
4*89638 
4106158 



4222615 
4239009 

4*55342 
4271614 
42S7825 
43039 7*> 



4320067 
4336098 

435*07^ 
4367985 
4383841 
4^99639 



4415380 

4431065 
4446693 
4462264 
4477780 
4493*41 



4508647 

45*3998 
4539296 

4SS4S40 
4569730 
458486ft 



4599953 
4614985 

4629966 

4644895 

4659774 
4674601 



4689378 

4704105 
47*8782 

473341^ 
474798S 
4762 5 T 8, 



3811151 
3829171 
3847117 

3864990 
3882789 
3900515 



3918169 

393S7p 
3953^64 
3970705 
3988077 
4005380 



40226 1 4 
40^9780 
4056878 
4073909 
4090874 
4107772 



4124605 

4141374 
4158077 

4^747"? 
4191*93 
4207806 



4224257 
4*40645 
4256972 
4273238 
4289443 
43055883 



4311673 

4337698 

4353665 

4369573 

43854*3 
4401216 



3 

3 
3 
3 
3 
3 

4416951 
4433630I3 
4448252 
44638 1 8 
44793*9 
4494784 



4510185 

45*553 . 
4540823 13 
4556061 

4571246 
4586378 



4601458 
46 1 6486 
4631461 
4646386 
4661259 
4676081 



4690853 

470557s 
47*0247 
4734870 
4749443 
476396B 



3812956 
3830969 
3848908 
3866773 

3884565 
3902284 



39 '993* 
3937506 
3955011 

397*446 
3989811 
4007106 



40*4333 
404149* 
4058584 
4075608 
4092567 
4109459 



4126285 
41 43047 j3 

4^59744 
41763773 

419*947 
4209454 



4225898 

42422§1 
4258601 
4274861 
4391060 
430719911 



43*3^78 

4339*98|3 

4355^59 
4371*61 

4387005 
4402792 

4418523 

4434195(3 
44498 1 

446537*13 



4480877 
44963*7 



45117^ 
4527062I3 

4S4*349|3 

455758^ 
4572763 
4587889 



4601963 |j 

4617986 
4631956 

464787513 

4662743 

4677561 



4692327 

4707044I3 
47217M 

47363*9: 
4750898 
4765418 



3814761 
3832767 
3850696 
3868555 
3886340 
3904051 



392 J 691 

3939*60(3 

3956758 
3974185 

399 '543 

400883s 



40260 51 
4043205 
4060289 
4077307 
4094259 
41111443 



B 



41*7964 
41447 19 
4[6i4to 
4178037 
4 1 9460 1 
421 1101 



4227539 
4243916 
4260230 

4*76484 

4*9*677 ^ 
4308B093 



4324SS3 

43408963 

4356851 

437*748 

4388587, 
44043683 



4430092 
4435759 
445*370 
4466915 

448*4*4 
449786S 



4513256' 

4S*8;93 
4543875 
4559102 

4574*77 
45^9399 



4604468 
46194S5 

46344 5^^ 
4649364; 

466422 7 

4679039 



46938013 
4708513'^ 

47*3175 
473778I 

4766I67 



1816565' 

38345^3 

3855487^3* 

3^703373- 

38881143. 

3905819 13. 



39*345*3 
394 1013 J 
395^5043 
39759*43 

399i*7S3 

40 to 5 57 ^ 




.3925211 
394*7*1 

39776§; 

r3995^7 



402777: 
40449 1 f^jj. 
40619943. 
4079005; ^ 
409595c!! 

4;i282r 
4120643 

4 1 4^39 M> 
416307*^^- 

417969' 
4196254 J. 
4^j2748|3, 



4145 



4239180 

4*4555^3 
4261S58 3 

4978106 

4*94393 
4310419 



43*6487 

4343495. 
435844413 
4374334 
4390167 
44© 5943 



4*471 



4*951 



3-43H 



4421661 

44373 
445*9* 

446847 713 

4483971 

4499410 



a 



45*4794 
4530'*4 
4545400 
4560622 

457579^ 
4590908 



460597J 
4680984 3 

463 594413 
4650853 
4665711 ^ 
46805183 



469522s 3 

470998*3 

47*40393 

4711*4( 

475JM; 

4768^1 



4485J 



45^^ 



4617431 

46sC341 

4«i2a 



469674! 

•47"45« 
.47-'^'=^ 
^4740705 

'4795*f^ 

-4r^7tj 



C. T. XIX. 



2T9 






jot 

501 



50. 



306 
107 

3oii 
tio 



o Degrees, or o Hours. 



^. 47 85611 5 
^* 48000'! 9 
3. 4814436 
1,4828736 
{. 4842998 



4857* 14 



^.4772660 
3^4787108 
4801 507 
3,4815859 
3. 4830164 
3.48444^1 



3-4788550 
3.4802945 



3.4885507 



3*4%9S8SJ-490099Q 



tM 



(12 

Ml 

3' 5 

rj 
t8 



5a. 



S 



^ 4913617 



3* 4917604 3^493QOOO 



S_V 



?• SO37907 

}. 5065050 
\, 5078559 

3. 5092025 



3»* 
p 

J»7 



33* 

■-35 ^ 
333 
334 
JJS 



5S* 



•3 J** 5^* ^ 

^33? 

tS39 

[mi 



3-4941546 

3-49SU4^ 
3. 4969296 
3-4983106 
3.4996871 
^ 5010593 



J. 4858633 



48713843^ 487279^ 



3.4886917 



3,4915018 



4942938 

3' 495^8 J' 
4970679 

4984484 

3' 499^*45 

401 1962 



^ 5105450 
J. 5, 18834 



5152176 

5'4547^^ 
3,5^58738 

3- Sf7'9S9 



5185139 

3. 51982B0 

511 1381 

3. 522444s 

5*37465 
5^^0448 



hS4a 

fj43 

^ 344 

«4^ 



37- 



58. 



350 

3S' 

!3S* 

Ji3 



354 

35? 

3S^ 



59. 



3. 5276299 
3. 5a89i67 
3-S3»i997 
3' 53*4789 
3' 53^7144 



50^563; 
5039268 
5052857 
5066403 
5079907 
3' 5^93.^70 



3*4831592 
3.4845845 



3^4775553 
3,478999 
4804381 



V 481 72923. 48 18724 



3-4833020 
4S47268 



4860052 
j» 4874212 



3.48883263.48S9735 



1,4902395 
3. 4916418 
1*493039^ 



V 495B2T8 
3*4972062 

4999619 

5^^333* 



3.4861470 
3.4875626 



3 4903799 

3« 4917818 

3- 493^79 1 



3.4776999 

3- 479^432 
4805818 



4834446 

. 4848690 



5 



3.4778445 
479^^73 

4807254 



3 48*01563 4821587 



3*49443*9 3-49457^*^ 



3.4959604 
3-4973444 



^* 5106790 
3, 5120170 

3.5133508, 
3,514680^ 



3» 5160062 3^ 5'6r3 



3vS' 73*79 



3-5i8f3455 

519959a 
5212689 
5225746 
5236765 
5^S'744 



^* 502700a 
3. 5040629 

3-5067755 

3*5^Si^5S 
3.5094714 



3* S '48133 



yf33 
ra86 



52633933. 5264685 



3, 5340261 
3-535*94* 
53^5584 

, 5378191 
3.5390761 

3^ 5403295 



_ S4T579* 
3, 54282 54 
3, 5440680 
5453071 
54^54*7 
3- 5477747 



o|3* 5490033 
3.5502284 

3.5514500 

5526682 



V 5550944 



5277588 
5290452 
5303278 
J* 5316066 
5328817 



534153' 
5354^07 
5366847 

5379450 
5392016 

540454^ 



3.5417040 
3- 54^9498 
3.5441921 
3- 54S430S 
3, 5466660 
3. 5478977 



3-5491*59 
3-5503507 

3* 55' 57*^ 
3.5527899 



3,55388303.5540043 



3-555^'S4 



3- 5^^777 
3. 5200903 
3-5213996 
5227050 
5240064 
525304c. 



3* 5000992 
3. 5014701 



3. 5028366 



486288 S 

i* 4877039 
3 4891144 
3. 4905203 

3-49»9*i7 
^4933^S^ 



3.4947^^0 
3.4960990; 
3.4974825 



3-49^7*403*49^8617 
3- 5002365 
3. 5016069 



3. 50419893-5043349 
3* 50555693- 505^*9^513 
3. 50691073- 50704593 . . . . _ 

3» 5082603 3. 5083950 3. 5085297 3. 5086644 
5096057 3^5097400 3* 5098743 3- 5100085 



3.51627093*516403 



3.51890863 

3. 52022143 



3,526597 
3. 5278876 
3,5291736 
3' 5304558 

3-53^7343 
3. 5330090 



534280D 

5355473 
5368109 

538070* 

5393*7' 
3, 540579: 



541 82 88 
5430742 
5443161 

5455545 
5467894 
3^ 5480207 



549*4^^ 
5504730 
551693^ 
5529115 
5541256 
3- 5553363 



3. 5267269 
3. 5280 J 63 
5293020 

3' 5305839 
53 1 8619 

533^3 63 



3.5029731 



4835873 
4850112 



3.4864305 

3*487845' 
3.4892552 

4906607 
3* 4920616 
3.4934581 



■4779^90 

46943 '3 
4808689 

4823018 

4837299 

4«5» 533 



3.494850c 

4962375 
3. 4976206 

3. 4989994 

5003737 

50*7437 



J. 51081303* 5109469 3*5 1 108083. 5^1*^47 
3. 5121505 3. 5i2284r a* 5^*4^753* S'MS'o 
51 34840P. 5136171 3* 5*3750*3- 5 >3«83* 
5 149460 3* 5 T 507fl7|3» S > 5*" *3 



^ 5^74598 3r5'7S9';> 5'77*363v5'78S54 



. 5031094 

,5044709 

5058280 

507 [810 



4865722 
4879863 
3,4893959 
3. 4908010 
3.4922015 
3-493 5974 



3-4781334 



3* 4795753 3^ 4797 19*,3' 479863 * 



3,4810124 
4824448 
4838725 
4852954 



3- 4949890 
3.4963761 

3-49775^7 
3,499*370 
3. 5005109 
3 5o r8go 5 

.5032458 
5046068 

5059635 
5073160 



3. 4867 1 38 
3.48S1275 
3.4895366 
3.4909412 

3. 49*34 '3 
4937368 



8 



3.47827783.4784^*3 



48 II 5 59> 4^*2993 



3 

3-4825878 

3,4840150 

485437 



3*4951279 
3.4965145 

4978967 
3.499*746 

500648 1 
3- 5020172 



. . _ 3- 5'534393- 5*54764 
3-5^653543- 5 166676 3* 5167997 



3- 5 '798 72; 



51904003.5191715 

52035253,5204835 



3'S*'S303 3'5*'66iO3* 52179163. 5219222 



i' 5**8353 3- 5**96563- 5^30958 



3.52413643.5242663 
5*543363^.5^55631 



3. 5344069 

3- 535673^ 
3,5369370 

5381966 

.^ 53941* 5 
54^048 



i' 54^9535 
3.5431986 

3.5444401 
3.54^678? 
V 5469126 



}-S4937«* 
3.5505952 

5518158 

3- 5530330 
554*468 

3'5SS457* 



3. 5268560 
5281451 
5294304 
5307118 
5319896 
533*635 



^^ 5345338 
5358003 
5370631 
5383223 

5395779 
5408298 



5420781 

5433**9 
544564* 

5458018 

3-5470359 



1^5481436 3. 5482665 



5494937 
5507174 

55 '9377 

553' 545 

55436S0 

55557^1 



3. 524396' 
3- 5*569*5 
5269851 
5282738 

5*95587 
5308398 
5321171 

3-53119 07 
5346606 
5359267 
5371892 
5384481 

3- 539703* 
^^409548 



3' 5**3485 
5U6844 
5140162 



3-5033821 
3. 5047426 
5060990 
3. 5074511 
5087990 
5 '014*7 
3.5114823 
3- 5 128 178 
3,5141491 



, 4868554 
3-4882686 
3.4896773 
3-4910814 
3*4924810 
3,4938761 



3,4952667 
49665 , 

3.4980347. 

3-4994121 
5007852 
5021539 



3.4*^*7307 
3-4841574 
3-485579* 



3, 4869969' 
4884097 
4898179 
3^49'2*i6 
3.4926207 
3.494Q154 



5 '93028 
5206145 



5232260 

5*45*59 
5158220 



3. 527 1141 

3- 

3' 



3- 5483894 



5496162 
5508396. 



J 

3 

3' 553*760 
3* 5544891 
5556989 



5296H70 
5309677 



3. 5181189 



519434* 

5*07455 
5220528 

5*3356* 
5*46557 
5*595 »3 



5035183 

5048785 

5062144 

3. 5075860 

3- 5^89335 

3-510:1768 



3-5116160 

3- 51*95 '1 
3* ^1428 

3- 

3- 
I, 



5142820 
5156080 
51693 18 
5182507 



3' 5*7*43 » 
52840243- 5*85311 



3.5298152 
3*53^0955 



53224463.5323721 



3*5335179 



3-53478743-534914* 
3- 53605323- 5361795 
53731533-5374413 
j- 558573 7 3- 5386994 
3- 539^*84)3. 539953'^ 



3- 5410798 



54220283. 542:3274 3- 54*45^9 



3- 5435714 



543447* 
5446880 

54^^9253, 

547 « 59' 3-547*823 



5485123: 



3*54973**/ 

5509618 

55*059 53- 55*1813 

3' 5533975 

3*5546103 



3- 5336450; 



5^9055 
3.5208764 
3*5221833 
3, 5234863 

3. 5247854 
3. 5260807 



4954056 
3,4967913 

3-49817^7 
3-499549^ 

3- 500922a 
3^5022905 

3- 5036545 
3.5050142 

5063691 
5077210 
5090680 
5104109 



5117497 

5*30844 
5'44i49 
51574H 

5170639 
5183821 



527372 



■ 5*99434 

■ 531*234 
5324996 

'53377*1 



3-5196968 
52 1007 J 
5223138 



5236164 
5249151 

5262 lOQ 



3. 5275014 



52865963. 528788! 



5300714 

531351* 

5326270 

533899* 
535^675 



3- 5412047 



3. 543^^956 



3. 54481193.5449358 
3* 546048^ " ' ' 



5461724 
5474055 
548635 

5498^1 
5510839 

5523011 
3^5535^89 

55473' 4 
3-5559404 



5350408 _ 

53630593- 53643** 
3-537693* 
j. 5389506 
3. 5401043 
3-5414544 



5375673 
53H8250 
3. 5400791 
3. 54^3*96 



3-54*5765 
3, 5436198 

5450596 
5462958 
3.5475286 

l^ 548757^ 



3- 5499^3^^ 



3. 5524^48 
. 553^403 

1- 55485^4 
3. 5560612 



3.5427010 
3- 5439439 
3 



5451834 

3-5464193 
4.547651 

3- U888 



■ol 



3. 5501060 



3- 551*05^3- 5513*80 



3,5525465 

3^5537617 

3- 5549735 
3. 556:818 



1 



M 



•^Ma C.T.irm 



Logarithms, 



Surn 



3?4 4 



1 Degree, or i Hour. 



3,5^75073 

3.^611014 
3> 0iaQ39 



I. 04, 565481 J 3 
3» 5646661 

^ 5656478 

I* 5^370164 

V 5682017 

5 V 09^7^9 



1* 57^54*9 
5.5717088 

•V 57^8716 

3-5740^13 
,.575,878 

*;j-;7^n4i4 



I 



. 57749'^ 
V 57^^39^ 

579783^ 
5 809$;; 03* 
58106^4 
VS g3'9^g 
3- 5^433*^ 

3' S9^5«73 
,.5877110 

5.5888317 

3, 589949^ 



S. 



3* 5910646 
3.5921768 
5g^i8f>i 

V 19439^^ 
3, 595496^ 

\^ 597t>9S* 
3,5987905- 

3(3.6009719 
3* 6020600 
3.6031444 



3, 604226* j 
3,60530503 

3,6063814 

1.607455^ 
3* 6085260 

3.6095944 



3« 6 1 06602 
3.6117233 

,.6127839 
3.6138418 
^ 614897 
3.6i5^;ot 



^.6170003 
3, 6 1 80481 
3,619091^ 
,.640i3^u 

,.6211763^ 
% 621J140 



5564231 

557*^^75 
5<,88285 
5600262 
5612207 
56241 18 



S^3 5^'^7 
5647844 

5659^58 

.5671440 
' 5683191 
.5694910 



5706597 

S7i8*S^ 
5729877 

574147* 

5753'^33 
5764565 



5776067 

57^7538 
5798979 
5810389 
58^(770 
583312 



5844443 

58557353 

5 S 66998 

5878x32 

5889436 
5900612 



55^5437 
SS77477 
5589484 
5601458 

56 > 3399 
5625308 



5637183 
56490*7 
566oe3l> 
5672617 

56843^ 
5696080 



5707764,3 
5719416 

573^038 
5742628 
5754188 
?7^570 



5777215 

5788683 

5^0012 

5811529 

5822907 

5^34^55 



5845^74 
5856863 
5868123 
5879359 

589^555 
5901728 



, 591 1760 
. 5922878^ 
593396813 
,59^5030 

59t6o64 
5967070 



. 5978048 
. 5988999 
. 5999922 

.6010817 
, 6021686 
, 6032527 



6043341 

6054128 
6064889 3 
6075622 
6086330 
609701 i 



.6107666 
,6118295 
.6128898 

613947^ 

. 6 1 50026 
.6160551 



.6171052 
. 6 18 t 527 

.6191977 
. 6202402 
. ^212802 
.622^177 



5912873 
5923988 

5935076 
594^'35 
5957166 
5968 1 69 



5979<4^ 
5990092 
6001013 
6011905 

6022771 
6033609 

604442 1 
6055205 
6065963 
6076694 

6087399 
6008078 



6108730 
6119356 
6129957 
6140531 
6151081 
6161603 



61 72 10 j 

6182 i;73 
6193021 
6203443 
6213840 3 
622421 i 3* 



556664 

557868; 

5590683 

5602654 

5614592 

5626497 



5638369 
5650209 
56620 1 7 

5679793 
5*^85537 
5697249 



5708930 

5720580 
5732198 
5743786 

575534* 
5766868 



5778363 

5789828 

5801263 

5812668 

5824043 , 

58353883 



5846704 
5^57990: 
5869247 

5880475 
58916743 

5902844 



59139863 

5925098 

5936183 

5947*39 
5958268 

5969268 



5980241 
5991 186 
0002103 
6012993 
6023856 
6034692 



6045500 
6056282 
6067037 
607 7 766 
6088468 
6099144 



6109794 
6 1 204 1 7 
6131015 

6141 587 
6152133 
6162654 



6173149 
6183619 
6194064! 
6204484 
6214B79 
6225249 



567848 
579881 
591882 
603849 
615784 
627685 



^39555 
651392 
663196 
674969 
686710 
698419 

710097 

7*17+3 
733358 

744943 

756496 

768019 



7795«» 
790973 

S02405 
813807 

825179 
836521 



847834 

8591 

870371 

881596 

892792 

903959 



915098 

926208 
937290 

948344 
959369 

9703^7 



981336 
992279 
6003193 
601408 
6024941 
6035774 



6046580 

6057359 
6068 1 1 1 
6078837 
6089537 
6100210 
61 10857 
6121478 
6132074 
6142643 
6153187 
6163705 



6174197 
6184665 
6195107 
6205524 
621 C917 
6220284 



5569053 
558108^ 

5593080 
5605044 
5616975 
5628874 



5640740 
565*573 
5*^64375 
5676144 
5687882 
5699588 

5711263 
5722906 
57345*8 

5746099 
C757650 
5769170 



5780659 
5792118 

5803547 
5814945 

5826314 

5837654 

5848963 . 

S860244J3 

5871495 
5882717 
5893910 
5905075 



5916210 
59*73*8 
5938397 
5949447 
5960470 

S97'46s 



5982432 

5993371 
6004283 
6015168 
6026025 
603685^ 



6047659 

6058435 
6069185 
6079909 
6090605 
6101276 



611 192 

6122539 

6133132 

6143698 
6 1 54240 
6164755 



6175245 

6185710 
61961 CO 
6206565 
62169;? 
622732013 



570257 
582284 
594278 
606239 
618167 
630062I3 



641925 

653755 
665553 

6773*03 
6B9054 

7007^7 



7124*9 
724069 

735678 

747^56 

758S03 
770320 



781806 
793262 
804 688 
816084 
827450 
838786 



850093 
S61370 
S72618 
883838 
895028 
906189 



917322 

9*8427 

939503 
950551 

961571 
972563 



983527 
994464 

6005373 _ 
601625513 

6027109 
6037937 

6048738 
6059512 
6070259 
6080979 
6091674 
6102342 



6112984 
6123599 
6134189 

6144754 
61 £529213 
6165805 



6176293 
6186755 
6197 193 
6207605 
62 1 7992 
62283 (; 



571 461 

583485 

595476 

607433 

6193583 

631250 



643109 

6549363 
666731 3 
678495 
690226 3 
701926 



7^3594 

725231 

736837 
748412 

759956 
77(470 



78*953 
794406 
805829 
S17222 
828585 
8399*8 



851222 
862496 

87374*.. 
8849583 
896145! 

9073«>4 



9^84343 
9295363 
940609 
95 '6 54 

90367 1 
973661 



984622 

995556 

6006462 

601734 

6028193 

6039018 



6049816 
6060587 
607 1 332! 
60 Sao 5 Q 
6092742 
6103407 



61140463 
61246603 

6135247 
6145809 

61563453 
616685; 



61773403 
61878003 

6 1 9823 5 
62086453 
6219030 3 
6x29300 \ 



8 



557*66; 

55846? 

5S^*>67.. 

55086^7 

56ji0 54H' 

563^4* 



^•'5 



!:1, 



564429 

56561 1 ; 
566790*^ 
5679669 
5691397 
5703094 



5SC1JJ 



57U75 

5726 ^. 

57^ 
574.3 
576HC 
57726^^ 



5784'<x>it57 

579SS$0!3' 
58069693. 

58183593, 
5829719(3. 
584105 



5? 



5?5*5S ,, 
5863612 
5874865 
5886078 
5897263 
5908418 



3- 

1-5! 
3 

3- 59cs(?2 



59<9|4^^ 

5950644 
5941715 

S9p757[3 
3^ 



5974758 



59857' 7 
599^648 
6007 5 5 1 
6018428 
6029277 
60400 Q91 

6050895 
6061663 
6072405 
6083 I fto 
6093809 
6104472 



59 
$93 1| 

5^ 

597! 



6011 

60J ^ 
6041] 



3.60519^ 



6115109 
61^5720 
6136304 
6146&6. 

615739: 
616790. 

6178387 



60I41 

6o9«l7 
6to»37l 



6188845 

619927;! 

6209684 

622006713 

6230424^ 



6n6»| 

6u 



6tf 
6i 

6s K 
6221104! 

6n I 4 1 



C T. XIX. 



KU!|I. 



I 



420 

421 
422 
4*3 

426 

4* 

429 

430 

43* 

43a 

433 

434 

43 

43 

417 

43« 
439 
44- 
44 « 
44a 
443 



to. 



II. 



12. O 






444 

445 
44b 

447 
448 
449 



14. 



4501 

45» 

45a 

4S3 

454 

4?S 



45^1 

457 
45« 
459 
460 
461 



')i6. 



4(>2 

4^>3 
464 
465 
466 

4^7 



'7- 



4&b 
469 
470 
47 » 
472 
47? 

47-* 
47 ^ 

47' 
47: 
47^ 

47^' 



18. 



3.62P49JJ3 
3.6242821'^ 

3-6i53«-5|3 
?. 6263404,?. 
3.6273')5.):;,. 
628388./1. 



3.6294096:^ 
3.6304279JS. 

V 63 1 443 V' 
3- 63*4573 3- 
3-^>334<''S5;3' 
3- 63447 73.:^ 



6233S27 
6243852 
6254154 
6264470 
6274683 
6284911 



3-6354«37i3' 
3. 63648 7 9'3, 

5- 6374897 V 
5. 6384893 3. 
3. 6394865 3. 
^ 6404814 



0295115 
6505296 
.'MI 5452 
63*558. 
6335604 
63457^^' 



3.6414741 
3. 6424645 
<• 6434527 
V 6444386 
3.6454223 
3*6464037 



6355843! 
6v'»5882 
6375898 
6385891 
6395861 
6405808 



6415733 
6425634 

64355 M 

644537* 
6455205 
.6465018 



. 64738303- 
3. 6483600:3. 

V 6493349 3- 
5.6503075U. 
;.65i278o!3. 
^652246^ 



03.6532125 
M- 6541765 
3-6S5'384 
3. 6560982 
3.6570559 
3. 65801 14 



3.6589648 
3.6599x62 
3.6608655 
3.6618127 
^ 6627578 
513.6637009 



^ 6646420 



3.6655810 
3.6665x80 
3. 6674530 
3.6683859 



6474808 
6484576 
6494322 
6504047 

65'3749 
65*343^ 



6533090 
6542728 

655*345 
6561941 

6571515 

658x068 



6590601 
6600 I I 2 
6609603 
6619073 
6628522 
6637951 



6647360 
6656748 
66661 16 
6675463 

.y ^, s 6684791 

3.6693x6913. 6694090 



3. 6702459 3. 
3.67117283. 
3. 6720979I3. 

3.6730209'3. 
3. 673942013. 
3. 67486 1 1 7. 



6703386 
6712654 
6721903 

673 "3 1 
6740340 

67405*5 
67^8700 



^ 6757783 3 

3. 676693613. /'.76785c 

3. 6776070 3. 

V 67851843. 

^ 6794279.3. 

v68o335^J3. 



677/'h;S2 
67h*6o(i4 
6795187 
6804262 



6234560 
6244884 
6255182 
6265457 
6275707 
6*85933 



6296134 
63063 1 2 
6316467 
6326597 

6336704 
63467 88 



63;f:H4S 
6366884 
6376898 
6386889 
6396857 
6406802 



6416724 
6426623 
6436500 

6446355 
6456187 
6465998 

647178^ 
6485552 
6495296 
65050x8 
6514719 

65*4397 

6534055 
6543691 

6553^06 

6562S99 

6572471 
6582023 



6591553 
6601062 
6610551 
6620019 
6629466 
6638^^3 

6648299 
6657686 
6667051 
6676397 
668572^ 
6695028 



67043 '4 
67x3580 
6722826 
6732053 
6741260 
6750447 



6759'm5 
6768764 
6777894 
6787004 
6796096 
6805168 



Lngarlrlims. 
I Degree, or 1 Hour. 



?.ai 



kk 



6*35594 
6245915 
62 562 1 1 
62O6483 
6276730 
6286954 

6297^5^ 

63073*^J 
6317481 

6*327609 

63377^ 
634 7 79 ^ 

6i57«5* 
6367887 
6377898 
6387887 
6397852 
6407795 



6417715 

6427612 

6437487 

6447339 
6457169 

6466977 



6476763 
6486527 
6496269 
6505989 
6515687 
6525364 



6535019 
6544653 
65542^6 
6563857 

65734*7 
6582977 



6592505 
66020 1 2 
66 1 1 499 
6620964 
66304x0 
663983;; 

6649239 
6658627 
6667987 

667733 

6686654 

6695^58 

6705242 
6714506 
6723750 
6732974 . 
674*>70j^^ 

67605^13 

6769^78:? 

6778806; 

6787914 

6707004 

'^8 6074 \ 



6246945 
6257239 
62') 7 509 

6*77754 
6^7975 

0298 1 

63'-j8345l3 
6J18495I3 
63286^20 

63387*3 
6348801 

635887^ 
6368889 
6378898 
6388884 

6398847 
640S788 



623766c 
62*47976 
62582^7 

6268 q3n 
627877; 
62889./. 

629919c 

630936113 

63I950K 

6329632 

633973* 

_6^49Sj.hj3 
63 5()86'" 



6418705!^ 
6428601 

6438473 
6448323 
6458151 
6467957 



6569891 
6379S98 
6389882 
6399842 
6409781 



6477741 \ 
648750*3 
649724*3 
65069O0 3 
65166563 
6536331 \ 

65359843 
65456163 
65552263 
65648153 

6574383 
658393c 



6593456 
6602962 
6612446 
662 19 10 
6631353 
6640776 



6650178 

6659560 

6668922 

6678264 

668758 

660688 



74^309 



670616 

671543 
672467 

^7338 
6 

67614 

67705 
67707 
67888 

67979 

6So6qR 



\ 
3 
3 
3 
3 
3 

\ 

3 

\ 

3 

3 

7 3 

9 3 

\ 

3 3 

.63 

\ 

3 i 
/ \ 

183 

243 

12 3 



59 



641969(1 

6429589 

6439459 

64493^7 

6459133!^ 

646893613^ 

647"87;8|3" 

6488477-1 
64982153 
65079303 

65176243 
6527297 



6536948 
6546578 
6556186 

6565773 
6575339 
6584884 



6594408 
660391 1 
6613393 
6622855 
6632296 
664x717 



6651117 
6660497 
6669857 
6670197 3 
6688^ J (I 
66^7816 



6707096 
67x635''! 
6725*^96 
67348 1 7 
6744018 
6753200 
6762362 
6771505 
6780629 

678Q7U 

6-:{^83!0 

6807886 



(?238093.3 
62490C61 \ 

6259*9Sl3 
626956CI3 
62798CC 
6290016 

6300209 
6310377 
6320522 
633064^4 
634074c 
6350814 



6;0ob'65 
6370893 
6380897 

6390879 
6400837 
6410773 

6420O86 
6430577 

6440445 
6450291 
64601 14 
64699 1 51 



6479695 
6489452 
6490187 
6506901 
6518593 
6528263 



6537912 
6547539 

6557145 
6566730 
6576294 
6585837 

6595359 
6604860 
6614341 
6623800 

6633*39 
6642658 

6652056 

6661434 

6670792., 

6680130.^ 

66894471 ; 

669874513 



6239725 

625003 

62O032 

6270585 

6280823 

6291037 



6301226 
631139:1 
6321535 
6331654 

634 » 749 
_635i820 

6]6r869 
6371894 
63 81 891 
6391876 
6*401832 
.6411765 
6421676 
643^565 
644143 
6451274 
6461095 
J64 70894 

648067 

6490426 

6500160 

6509S71 

6519561 

6529229 

6538876 
6548501 
6558105 
6567688 
6577250 
658679c 



6^96310 
6605809 
6615287 
6624745 
6634182 
6643 59 > 



8 



6240757 
6251066 

626135 
627161 
62818453 
6292057 



6302244 
6312408 
6322548 
633*664 

634*75? 
6352820 

■6]62873 
6372895 
638289; 
6392872 
6402826 
64127583 



^ 642266613 
3-643*552'3' 



644241613 

645**57[3 
646207613 

6471873:3 

"64816483 

64914013 
6501132 3 
65108413 

65205283 
6530195 3 



670802^13 
671728113 
67265io'7 

673573^^ 
6744937 
67541'? 
6763277 
6772418 
6781540 
679064-? 

67007*7 
6808702 



66%2995l3. 
66'.)2^7i|V 

6'Vi7*7iV 
66i^:0'2;3. 

6708950 



65398393 
6549462 3 
65590643 
65686453 
'65782053 
65 87743 3 
6597261 3 
66067583 
66162343 
66256903 
66 < 51*5 3 
66445391 



^'6539343 
6663307 3 
6672661 3 
6681995 3 
6691308:3 

2 3 



67006 



6718206 
6727442 
6736659 
6745856,3 
67^ 5034 
6764192 
677-^3^2 
6782452 
670155: 
, 68^0634 
. 68 •'•0' 07 -J 



6709876 
6719130 
.67283if)5 

67^7579 
6746775 

67^5i07!3 

.6-74244'3 
6783362=3 
67)24613 
6801541:3 
68 to' C7I7 



6241789 
O252095 
6262377 
0272634 
(•2828^)7 
6273070 



630^202 

63*34-3 
6323^60 

633 V''/" 4 

63437^^5 
63 53^332 

6:^63876 

6373897 
6383894 
6393869 
6403820 
64x3749 



6423656 
6433540 
6443401 
6453240 
6463057 
6472S51 



6482624 

649*375 
6502104 
65x1811 
6521496 
6531160 



6540802 
6550423 
6560023 
6569602 
6579159 
6588696 



6598212 
6607706 
6617181 
6626634 
6636067 
6645480 



6654872 
6664244 

6673595 
6682927 
6692239 
6701530 



6710802 
672C054 
6729287 
6738500 
6747693 
6756867 



6766022 
6775157 
6784*73 
6793370 

r 802448 
681TC07 



t^^ e. T. XIX. 



Logarlthmi. 



PIUTD 



I Degree, or t Houn 



48030* 
4Bf 



J 2. 



J. 68a I 4j; I 

3.6839471 
5.68484^4 

3-^^57417 



3. 6866 ji 63 

3.6884199 
3.6893080 
3-6901961 
3. 6gto8r5 



23. 



53 






510 s6* 



5 



69196^ r 

692846*1 
6937^64 
694605a 
6954817 
1^63 564 



3.6972193 
3* 6981005 
4. 698970c 
3.6998377 

3-7007^37 
7015680 



6Bt33i7 

68s^(54 

683137 

6B40370 

6849^51 

6S581M 



3,6814212 
3.6823256 
6832272 
6841269 
6S50248 
6Sj;92o8 



686725^ 
6876181 
6885088 
689397 
6902 S47 
69 t 1699 



69205^4 

6^fi93 5 

6938149 

69469^9 

6955692 

69644:^8 



6868150 
6877073 
688507% 
6894864 

^0^3733 
6912584 

6921416, 

693023 1 
6939037 
6947S06 
695656S 
. 696531 1 



697-^^65 
6981876 
6990569 
6999344 
7007902 
7016543 



7*^243^ 5 
7032914 

7041505 

7050080 

7058637 

7067 1 78 



3-7075702 
5. 70S4209 
3, 7092700 

3.7101174 
43,710963 
53-7118072 



3.712649 

3,7134905 

3,7141298 



3 3 



._ 7«S*^74 
4[3. 7160033 

V7<&8377 



27, 



28, 



29- 



7i2t>?os 
7185017 
7^933«3 



3. 7301c 93 3, 
72058573. 

3' 

3^ 

3- 
3- 
3^ 




3^^75411 

3-7*S3vlP 
J. 729i64B 

^ 73t)9743 
^ ;307S2i^ 



7025167 

7Q33774 
7043363 
7050936 
7059492 
706603 1 

"^6]53 
,7085059 
,7093548 
7102020 
7110476 
,7118915 



7*^73W 
7'3^745: 
7144136 
7i525to 
7160869 
71692 



7«77S17 
7183847 

7194:4^ 
7201420 
72106S3 
72 1 %\^^o 



7227163 
7135176 

7251763 

7359931 
7368087 



7276226 

728435 

7292458 

730055^ 

7308630 

* ij r6^fjt 



6974037 
6982746 
6991437 
7000111 
7008767 
7017406 



7026028 

7034633 
7043^^1 

705179^ 
7060347 
7068884 



6815126 

68 24 1 59 

6S3317 

6842168 

6851145 

686010^ 



6869043 
6877964 
6886867 
6895752 
6904679 
6913468 



6922298 
6531 1 1 1 
09-^9906 
6948683 

6957443 
696618^ 



6974909 
6983616 
699330 
700097 7 [3 
7009632 
7018269 }■ 



y 6816030 



6825061 



^.6834073 
^. 6843066 
i* 68 5204 L 
I, 6860998 



6852938 
3^^^861892 



6869936 
6S78855 
6887757 
6896640 
6905505 
6914352 



6923180 
6931991 
6940785 
6949560 
6958318 
6967058 



^97 57'^o3 
69844853 






6816934 
6^259^3^ 
6S34973 
684396; 



667082H 3 

6S7974 

6888646 

68975S7 

690039;^ 

6915235 



6924062 
6932872 
6941661^ 

6950437 
6959193 
696703 r 



7077405 
7085908 
7094396 
7102866 
7 1 1 1 32 J 
7^iQ7S^^ 



7(28180 
7*36585 
7 f 44974 

7*53347 
7161703 
jj^70O44 
7178369 
7.86677 

719497^ 
720324: 
7211508 

7;f9754 

72361 Q& 

7^44397 

8t 



?2£3 



y^% 



7260749 

726890* 

7277019 

728516 

7293368 

7301360 

730943 

71*749*) 



7026890 

7035493 
7044079 
7053649 
7061201 
7069737 



70782;^^ 
7086758 

709^2 44I3 
71037*3 
71 12165 

7110601 



7129021 

7^374^5 
7145812 
7154183 
7162538 
7170877 



7179200 
7187507 

7*95799 
7^04074 
7312334 

7^.20^ 



723680^ 
721(7019 
7345316 
7a J ^^98 
7361565 
7369716 



7277852 

72859733 

72940783 

7302168 

7310244 

7:^i8^-J4 



6993 I 73 
700 1 843 
7010496 
7019133 



7027751 

70363 52 

7044937 

7053505 

706205 

7070589 



7079107 
7087607 
709609 1 

7*04559 
7113010 

7**1444 



7139862 
7138264 
7146650 
7155010 

7^63373 
7171710 



7 I 800 '^3 
7198337 
7196627 
7204901 
7213150 
7221401 



7229628 
7237839 
724^103; 
7254J16' 
7262^80 
7270530 



7278664 
7286784 
7294B88 
7302977 
7311051 
7119109 



6976652 
69^5355 

699404 

7003709 

7OII361 

70 1 909 s; 



7028612 
7037212 

7045794 
7054360 
70629103 
70714421 



70B84563 

709r>939 
7105404 
7111^854 
7 133287 



7*307^3 
7139104 

7147488!^ 

7155S56 

; 1 64207 

7«72"!43 



68178^8 
6826865 
683587 ^ 
6844863 
6853834 
.6862787 

.6871721 
6SS0637 
.6889535 
. 6898414 
.69073753 
.69161193 



681874 
. 6427766 

683677 
.684576 

.6F "■ 



3- 68 1964 J J 
3. 682S6£^B|3 

j'683- 
u68r 



68ao|4f 
68jo|6| 



6ti-26u 
.68^15:8 



6924944 
6933753 
.6943541 
6951313 

6968804 



6890435 J, 689 1 3 1 ij 



6S9930 
6908 1 6 

69 — 

6*. 

6. 

6i, 

695iibi^U 

696094^11 



i 



3,69Co ^fl 

3- 69c L 



&b7439l 
6883joa 

68933<0Q 



3 ^9775^3 
. 6986324 
. 6994908 
' 700357s 
-7013225 
. 7020857 



7029472 
7038071 
7046652 
7055216 
7063764J3 

7072294 



V7- 



7180863 
7189*67 

7*9745^ 
7205737 

7313984 
7339235 3. 



743045c 
72^866c 
7346854 
725503^ 
7 i63 1 96 
72 7ii44 



7379477 
7287595 

7i>56tJ7 
73017^; 
7^1(8^7 



3.7319914 3 



7080808 
70S9305 
7097786 
7 1 063 5^ 
71 1469B 
,712^1^9 

"7^3*544 
713094^ 
7H^^a5 

, 7JC669T 
7165043 
?'7337f 



7 1 8 1 694 
7i89Qg6 
719928^4 

720655^ 
72t48oct 
7323048 



723137a 
72394Rt 
724767^ 

7355^5^ 

7364012 
73721 5f 



728039 

738S406 
7396507 
7-^04^0"* 
7313663 
73307 rq 



6987093 
6995776 

7004441 
7013089 
702172c 



3.700530; 
1^702: 



7081659 
7090154 
7098^33 
7107096 

7 n 554a 

.713^971 



7 J 313 K*; 

714^7^* 
7 1 49 163 

7^7527 
716587^ 
717410K 



V7 
3* 
r 
I- 



7190826 
71991 t I 
7207380 
721 5i63 

732187 



V 7 ■ 
V7 = 



70i^a5€9|j. 

7C9 1 c^o :?' : * 

709- 

7*07,. 

7116^85 

7124^ 



715000- 
71583653. 
? 16^7101-^. 



719: 
7*0 

72C^ 

721 ' 

211' 
72339^. 

72AI lar 



■ 7a4^-. 
,7256^ 
.7*64^ 

* 7281 . 



.73134 
.7321^^- 



^ " 
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Logarithms. 
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1 Degrees or 1 Hour* 



KUiTi 



4 V 



73^393^: 
733^971 
7339^93 

73SS969 
73^>39f>5 



J"' 



43 



7371916 

7379873 
73S7806; 

7395723 
7403627 

74115 ' 



S^aja. 




74*939^ 

74a7«S' 
7+35098 

7++1930 
7+50748: 

7+5iii^ 



74t''>J4» 

74741 iB 

7481883 

. 748ji6ac| 

749^3^3 
7^Q5Q^4 



O' 



7S-'i79* 
752048^ 
7518164 

753583^ 
75434^^ 
7^^"23 



57035^ o^ 



7 5 5^749 
7566361 



3^' 



<I3' 



4 3 



7^:3960 
7^815463 
75^9119 
7596678 



7604^35 

76M7S3 
761937B 
7616 J 86 
76:^4280 
7641 76 z 



58^37, 03. 



76492 p 
76566S6 
7664128 

7f'7i ^\0 
767S976 
7^86381 



38, 



39- 



7^93773 
^,77011;:! 
; j. 77Cj8;2o 

3- 77^5^75 
77252 e; 

7 7.io<;47 
7737S64 
77+>'7^ 
775MJ 
77^;^743 
,7767011 
' 7774268 



73*474:1 
733=775 
7340794 
734^798 

755^^757 
7464762 



7372722 
7380667 
7^^88598 

73965 H 
7404416 

74111304 



3 



74*0177 

74280373 

7435bH2;l 

74437 '»;3 
745i«;2v3 

745iii*J3 



74671203 
7;748-}5l3 
748a656|3 

7490403(3 
749Silif>3 
75058^3 



7S'3S^M3 
752'aS33 
752^932 

753^59^3 
7544^48 



75595^01 
7567125 

7 5747' 

7;R 

758987 

760497913 



93 

1043 



4 3 



76(251 1 
7620030 
76275^6 
763^029 
7642 509 



764997'' 
763-74^0 
76''>4S72 
76725or 
7679717 
7687121 



769451a 
7;oiS9c 
7709256 
77 i66iij 
77=395^ 
773 1 = 7^; 



n 



3859f' 
77459'^c 

773319^ 
7760471 

776773^ 
7774Q9^ 



73a554*'> 
7333578 
734t59S 
7U9593 
73S7S^i 
73t*5>5^ 



73735^7 
7381461 
7^89390 

73973^^'; 
7405006 

74^309^ 



74i:>9H 
7428822 
7436665 

7444495 
74^^310 
74601 1 1 



74^*7898 
7475672 
74^343 1 
74^^177 
7498908 
7 506626 



75^431^ 
7522022 
7529f>99 

75373^^! 
7^450[2 

7551649 



7560272 
7567882 

7575479 
7583062 
7590632 
7S09iSc 



7^05733 
76(3263 
7610781 
7628386 
7635777 
7643256 



73263^0 

73343*^0 

7342396 

73 50W7 

73^*^333 

73^^>35^ 

73743^2 
73822 ;^ 

7^90182 

7 3, ;( 8096 

7405995 
74r^8Ho 



741T750 
7419607 
7+37449 
7445=77 
7453091 
74fa;?89c> 



3 
3 
3 
3 
3 

7468676 V 

747^448 "^ 

74842063 

7491950 

7499681 

7507.^96 



7515101 
7-22790 
7530466 
753812F 

7545777 
75534'g 



7561034 
7568642I3 

7576237 
7583819 
7591388 

75959443 



765f^722 

7658:75 

7665616 3 
767^043 
768045B 
7687R60 



7695250 
7702627 
7709992 

77^7344 
7724684 
TT^aon 

77393=^ 
;74^'i629 

77 539^^ 
776119^ 

776846^ 
777(;7re 



760^^4^^' 

7614016 3 

7621531 

7619035 

7636516 

7644503 



7651468 
7658920 
7666359 

76737S5 
7681 J99 
7^86600! 



7695988 
7703.^64 
77107*8 
7718079 

7715417 
773^741 



77+^05713 

77473 5^3 

77546483 

776irj2 

7769196 

777^4431? 



73^7153 
733 5^^3 
7343197 
7351 196 

7359181 
736715' 



7375'07 
7383048 

73901J74 
73988873 
7406784 
74(4668 



7+2^537 
7+3039= 
7438232 
7446.:»59 

7453^7' 
746167c 

7469454 

7+77^*; 
74849S1 

749*73413 



750045^ 
7508168 



7515870 

75=3^58 
753123a 

753^^93 
75465+1 

7554^75 



7 56179 (f 

7569402 
7576996 

75^4577 
7592144 

75996993 



7607240 
7614768 
762228^ 
7619785 
7637274 
7644750 



5 



7<Hi2T4 
765Q664 
7607102 

767 + 5^-7 
7^81940 

7^^9339 
7696727 
77C4101 
77' '463 
77(8813 
77261 50 
773347 5 



3^ 



7740788 
7748088 

7755376^ 
77626513 
77699163 
7777167 



3359^5 
343997 
35 '99.'; 
3 59979. 
1679483 



3759^^ 

3^3*'+ 
191766 

399f>77 
407573 _ 
4i54ii3 



4^33=3 
43^^/6 
439016 
44684 t 

45465- 
462449 



470^32 
47800J 

48573^ 
4-.)34^J^ 
501225 

508939 



516639 

5243=63 

51'99<] 

539659 

547305 

554937 



562556 
570162 

57775S' 
5S5334 
591900 
600453 



^: 07 993 
6t:;520 
613034 
630514 
638012 

645497 

652959^ 
660409 

66784^ 
67526^ 
681680 
690079 



697465 
704838 
711199 

7'9s47 
726884 
734107 



74^*;'9 
74SetB 
756104 

763379I3 

770642 

777891 



7328760 

73367S7 

734479^ 

735=79 

716-776 

73^^744 



73766963 
7384634 

7392558 
7400467 
7408361 
74^6243 



7424109 
743iq6( 

7439799 
7+47612 

745^43= 
74632^8 



747 'OJ9 

7478777 
7486531 

7494*7' 
75^^997 
7509710 



7517409 
7515094 
7531766 
7540434 
7548069 

75517003 



75633^8 
75709" 

75785^3 
7586091 

7>9365f; 
7601 20B 



760874^3 
761627s 

7613784 
7631284 
7638770^ 
76462443 



765370513 
76611^^3 

76665883 
76760 u 3 
76834113 
7690S18 



7696203 

770^575 
7712934 
7720282 
77sr6E6 
77349^^ 



774^249 

7749 !; 4 
7756B32 
7764 ig6 
7771367 
77786:6 



73=9^64 

7337 5^« 

7345 59*^ 

7353593 
7361574b 

7369540 



737749' 
7385+17 
739335^ 
74^ji257 

740915' 
7417030 



7414895 
743^745 
744058: 

7448404 
7456*11 
7464006 



747*787 

7479553 
7487306 

7495^44 
7501769 
75(0480 



751817B 
7515861 

753353= 
7541189 

7548832 

755646a 



7564079I3 
7571682 

757917^ 
7586848 

75944^^ 
7601962 



p 7609500 

. 7617014 

,7624^5 

763-033 

3.7639518 



7646991 



7^*54+50} 
76^n3^7J3 

766911^ 
7676752 
7684161 3 
769(557 



769894o]3 

7706111 

77^3670 

7721016 3 

7728^40 

77^567= 



7741979; 
7750176 

7757 00 
7764833 
7772093 

777934 



B 



7330367 
733839^ 
734639*^ 
73 5439^ 
736237 

7370331 



7378183 
738622c 

7394141 
7402047 

7409939' 
741781 



7415680 
7433530 
7++'36<; 
7449165 

745699^3 

7464781 

74725643 

7480319 

7488080 

7495817 

7503541 
751(15^ 



7518947 
7526629 

7534198 
754^954 
7549596 

7557114 



7564840 

757H4* 
7580030 

7587605 
759516B 
7602717 



7610153 

7617775 
7^25285 

7632781 
7fj40i66 

7647737 



7655195 

7661^41 3 

76700743 

7^^77494 

7684901 

7692296 



7699678 
770704a 

7714405 
7711750 
7 7 19c 8 2 
7736401 



774 

7751005 

7758:188 

7765*; 
777i8iS 
7 7 ^006 r 



733(170 
7339191 
7347^98 

73S5^9» 
73031(^6 

737^^3' 

7379079 

7387013 

739493a 
74018^7 

7410728 

7418604 



- 7426466 
74343'J 

.744*147 

74+9967 

■745777*: 

■74 65564 

747334^ 
7481105 

7488854 

7496590 
7504311 
7512011 



7519716 

75=7397 

7535065 

7541719 
7550359 
7557987 



7565600 
7573101 
7^:80788 
75^8364 

75959*3 
76 0347 ' 
7611005 
7618517 
7626035 I 

7^^3353' 
7641014 

7648484 



o 3 



3' 

V 

5?f3 

3 



7655941 
7663385 
7670816 

767813s 
7685641 

769JO35 
77004.16 

7707784 
7715140 

77^*481 
7729815 

773 7'33 

7744440 

7751734 

7759016 

.7766286 

7773 5+T 
,77^07^^^ 
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J^URl* 



li+^J- 



» 4.1* 



42' 



^4J* 



U4' 



4S' 



UO. 



Logarkhms. 
1 Degrt€> or i Hour* 



7781513 

.778S745 

7 79 59*^5 

■7803173 
■ 7810^69 
.7817554 



.782475^^ 
. 7S318S; 
.7839036 

7846173 
.7853298 

7860412 



.7867514 

7^74605 
.7681684 
.788^^751 
.789^807 
. 700s 8 [ja 



23 



5 3- 



790988$, 
79169^6; 
7923917 
7930916 

7957^^4 
7944880 



7951846 
79^8800 
.7965743 
.7972675 
7979596 
7986506 



.778^236 

' 778^467 
, 7796680 
.78038933 
. 78110SS 
> 7818272 



782544 
78326^2 

7^397 ^^ 
. 784688^ 

. 785401Q 
. 786ri 



. 7868224 

■7^7;3L 
. 7881^91 

,7889457 

789651 

.7903555 



79i<5587 
. 7917608 
,7924617 
,7931615 
. 7938602 

7<>4C579 



■ 7952541 

' 79S9495 
. 7966437 
. 797336^ 
. 7980288 
.7987197 



n 



47* 



J.799U05 3 
[.80002943 
'8007171 3 
-80140373 

* 8020893 3 
.80277^7 3; 

•80345713 
'80413943 

.80482073' 
.80550093 
.80618003 



7994095 
S00098 

3.8007171)3-8007858 

■ 80 r 472^ 

8021578 

802842 r 



S035937 
8042758 
8049568 
8056368 
8063157 
80-^^8 580 3' 80692583* 8069935 
8076703 



.80352543 
, 8042076 
.8048887 
.8055688 
►80624783, 



. 778296c 

-779^i9*^ 
. 779740S 
. 7804613 
.7811807 
.7818989 



7826159 
7833318 
7840464 

'7^599 

.7854722 

7861833 



786S933 
787602 J 
7883098 
7890163 
7897217 
7904359 



7911290 
7918309 
7925318 

793^3^4 
7939300 

7946274 



7953^3^ 
796019a 

79^7^3 
7974060 

79S0979 
79S78r 



•79947^43 
•80016703 

8008545 

■ 8015409 
. S022262 

■ 8029105 



.7783683 
,7790912 
.7798129 

■7805333 
. 78 12 526 
.7819707 



3. 7826876 

3.7B4J17B 
3' 7848312 
3-7855434 

3.786^544 



, 7869643 
7876730 
7883805 
7890869 

.7897922 
7904963 



.7911992 
791901 

I 7926018 
7933014 
7939998 
794697 



79S3933 
7960884 
7967824 

7974753 
7981671 

798S577 



48. o 



49^ 03 



.8075350^. 
. 8082 1 10 3 
.80888593 

<»095597 3 
.81023253 
. 8^0904 i 3 

.8t 1 575c 3 

812244; T 
-81291343 

8«358ic I 
814247ft 1 
8149132 3 



.815^777 i 
.816241^ ? 
* 816903!^ |. 
.8175644:1. 
' 8rS2259 % 
. 8r88^54 ^ 



80760^7 
8082785 
8089533 
80962 7n 
8102997 

_8^97 14 ^ 

Sn6420 
8t^3t 1 
8129802 
8136477 
8143 t 4; 
8(4979; 



, 8083460 
,8090207 

* 8096944 

* 8103670 
.811038; 



' 799i473 
80023 5^ 
8009232 
8016095 
8022947 
8o:J978tj 



. 8036619 
■S043439 
» 8050248 
.8057047 
,8063835 
- 80706 r 2 



J. 7784407 
1^7791634 

I- 779^^5° 
I* 7806053 

;. 781324^ 
I- 7820414 



782759 
. 7834748 
. 7841892 
. 7S49QS4 

7856145 
-7863254 



.787035s 

7877438 
.7884512 

'789M7S 
. 7898626 
. 7905666 



f. 7912695 

I- 7919?'^ 
\* 7926718 

I- 7 9337 «^ 
\* 7940696 
^ 7947668 



.7785130 

7795356 

779957^ 
7806773 

7^ '39^3 
. 7821141 



. 7828308 
.7^35463 
. 7842606 

'7^49737 
.7856857 
> 7663965 

^ 7871061 

.7878146 

7885219 

. 7892281 

7899331 
7906370 



.7785853 

■ 7793078 
. 7S0029 
. 7807492, 
p 7814681 
. 7821S50 



7829024 
7836178 

■78413*9 
785045c 

.7857568 
7864674 



7954629 

7961579 

.7968517 

7975445 
7982362 
7989267 



* 7996162 
. 8003046 

. 80099 T 9 
. 80167S 

r 802363a 
. 8030472 



8156441 
816307'^ 

8 169 70c 

81 76^^ 

8 1829 If* 
8189^1' 



■ 8ft 7090 
* 8123785 
.8130470 
.813714+ 

.8143808 
. 8 J 50461 



8157105 

Si 63 739 

8170361 

8176976 

818357 

819017^ 



8077379 
8084136 
. 80908S 
8097617 
8104342 
8111056 



8037302 
8044121 
8050929 
8057726 
8064513 
807 1 290 



. 81 17760 
8124454 
8131 138 3 
8137811 

8144474 
8151127 



8157769 
8 [ 64402 
8171024 
8177636 
8184239 
8 1 9083 I 



8078055 
8084811 

8091555 
8098290 
8105013 
8111727 



'79'3397 
79*0413 
►7927418 
.7934411 
^794 '394 
-794%^S 
79?S3^4 
^ 796^^73 
.7969211 

797^>37 
7983053 

■ 7989957 



7996851 

8003734 

8010605 

801746613 

8024316 

803 1 1 56 



.7871770 

.7878854 
.7885926 

. 7892986 

■ 7900035 

' 7907073 

7914099 

' 79^1 1 14 

7928118 

793 5 no 

794209 T 

7949061 



7956010 
7962967 
7969904 

797<>8i9 
7983744; 

7990647 



8037984 

8044802 

8051609 

805840 

8065191 

8071967 



8118430: 
8125 123 
8131805 
8138478 
8145140 
8151791 



8 158413 
816506^ 
8171686 
817829; 
8184898 
8191480 



8078731 
8085486 
8092229 
S098962 
8105685 
81123983 



. 81 19100 
8115792 
8132473 
81391443 
8145805 
8152456 



7997540 
800442 i 
801 1292 

8018152 
8025001 
8031839 



I' 77S6576 
;* 779380c 
i* 7801012 
1^780821 
1.7815400 
;■ 7822576 



7S29740 
7836892 

784403? 
7?r.^v.; 

7 ' 



,778- 



■ 78161 Vr 

?!- 

■783: 
784. 

785899- 

. 78b6og> 



. 7872479 
►7879561 
. 7886632 

. 789369s 
. 7900739(3 

790777^ 
■ ?9i48oi 

79«<8i5 
.792881- 
3* 793 i 8:: 

7942? K 

79 497 V 

7907' S 

796366 

7970597 

79775^1 

7984435 

799^33 



7871! 8. 
78 8c 
78S- 
789- 

790 
7got 



8038666 
8045463 _ 
8052289I3 

805908 

806586^^ 

8072644 



. 799822aJ3 

' $OQj lO 
80II97S 
8018837 
8025685 
8032522 



7992 



■ 799^ 



I 8079407 

8086160 
8092903 
S09963 5 
810635; 
811^068: 



8159097 

S165727 

8^7*347|3 
8178958 
3.8185558 

V 8192148 



81 1976^ 
8 1 26 ^^^ 
8133141 
813981 J 
8146471^ 
8153120 3 



.8030^48 

.8c..,. " - 

. 8c , 

80S9764U, 
80665471-5 

■ ^«>7332 




80800^ ; 
8086835 

8093577 

8100308 
8107029 

8113739 



8 1 20439 
8127129 
813380$ 
814047- 



. 8o6o44aa* SaO i 1 1 1 

806722 55*^067901 

i97J3.^74f2j 

-759^' 8081 4 u 
.80675105* 8088:^4 
8o94A£oi3. 80949^4 
81009805*810165^ 
810770^5*8108372 
81 14 409 3>$h|q|0 

9i2i 108 

812779% 



8173009 
8179618 
8i862r7 
8192806 



8 i 60423 3. 

81670523, 

8 « 73*^70 !• 
81802783. 

818687^ V 

8r9j46vv 



^'34475 
8141144 

£^444p 

ii6i_ 
816 



3.8!4!«t': 



8*7433' 3-8i7499|l 
81809303* 8i8i(9gl 
8187536 3.8188193 
8194J233. 8194781I 



C T. XIJT. 



Slwn. 



SSSi 
661 

«6a 



667 
668 

070 
671 



$73 

•75 
676 

677 



^78 



;68i 



w 

681 

68 
68 
689 



690 

693 

691 
694 
695 

"«96 
697 
698 

699 
700 
701 



702 

703 

704 

70 
70) 

707 



708 
709 
710 

7" 
71a 

7^^ 




Logarithms. 
1 Degree, or 1 Hour. 



Z2S 



50. 0|3-8«9S4393 
3. 8^02015 
3.8x085^ 
v8»iji 
3.83x1681 
8ax8ai6 



3 
3 
»3 



S3- 



5803. 

»353 
3 
3 



823474a 
8241258 
8247765 
8254261 
8260748 
8267235 



819609 

8202672 

8209236 

8215790 

8222^35 

8228869 



8*35394 
8241909 
8248415 
8254910 
8261396 
826787 



03.82736933 
3. 82801 5 1 3 
3 8286599 
■3. 8293038 
3. 8299467 
318305887 



8a74339 
8280796 
8287243 
8293681 
8300109 
830652^ 



3.83122973. 
3. 8318698I3. 
3.83250893. 

.3- 833*471 3- 
43.8(378443. 
8,ji442D7|3 
8350561 

3.8356906 



SS* 



8312937 

8319337 
8325728 

8332109 
83';»848o 
8344843 



J. 8363241 
3.8369567 
3.8375884 

3. 8382192 



56. o 



S7- 



58. 



3.8388491 
3. 8394780 
3. 8401061 
3. 8407332 

3-8413595 
3.8419848 



8426092 
8432328 
8438554 

844477a 
84^0980 
.v84>7»8o 



8463371 
8469553 

8475727 
848189! 
8488047 
8494194 



8500333 
8506462 
. 8512583 
3.8518696 
3. 8 524800 
3.8530895 



8536982 
8543060 
8549130 

3- 855s 192 
3.8561244 

3- 



,56728(; 



8351 196 
8357540 
8563874 
8370199 
837651O 
8382822 



8389120 
8395409 
8401688 

84079593 

8414220 

84*0473 



8426716 

843495 
8439176 

8445393 
8451601 
8457800 



8463990 
8470171 

8476343 
8482507 
8488662 
8494808 
8500946 
8507075 

8513195 
8519307 
8525410 
8531504 



8537590 
854^668 

8549737 
8555797 
8561849 
8567893 



8196755 
8203328 
8209892 
82x6445 
8222989 
8229522 



8236046 
8242560 
8249065 

8*55559 
8262044 
8268519 



8274985 
8281441 
8287887 
8294324 
8300752 
8307169 



8313578 

8319977 
8326366 

8332746 

833911 

8345479 



8351831 

8358174 
8364507 
8370832 
8377147 
8383453 



8389750 
8396037 
8402316 
8408586 
841^846 
8421098 



84*7340 
8433574 
8439798 
8446014 
8452221 
8458419 



8464608 
8470789 
8476960 
8483123 
8489277 
84954*3 



8501559 
85076S7 
8513807 
8519917 
8526020 
85^2113 

8538^98 

8544*7^ 
8550343 
855640-? 
8562454 
8568497 



8197413 
820398 

8210548 
8217100 
8223*643 
8230175 



8236698 
82*43211 
8249715 
8256208 
8262692 
8169 i6h 



827563 

8282086 

8288532 

S294967 

8301394 

830781 1 



8314216 

8320616 

8327005 

831^3843 

8339754 

83461 14 



8352465 

835880 

8365140 

8371463I3 

8377778:3 

83840833 



839037913 
839666613 

8402943*3 

84092123 

841547**3 
8421722*3 



84*79643 
84341973 
84404203 

84466353 
84528413 
84590383 



8465*273 
84714063 

8477577 
8483739 
8489892 
8496037 



85021; 

850830^13 

8514418 

8520528 

8526629 

85^2722 



85^8807 
3544882 
8550950 
8557008 
8563059 
8 569 1 o I 



8198071 
820464213 
82 1 1 30 3 3 

8*177553 
8224296 

8230828 



8237350 
8243862 
8250364 
8256857 
8263340 
8269813 



8276277 
8282731 
82891)6 
829561 1 
8302036 
8308452 



8314858 
83*^255 
8327643 
8334021 
8340390 
8346750 



8353100 
8359441 

8365773 
837209 
8378409 
83847 '3 



8391008 
8397*94 

8403571 
8409838 

841609 
84**U7 



8428588 

8434819 

8441042 

8447256 

845346 

8459658 



8465845 
8472024 

847819^ 

8484355 
849050; 
8496651 



8502786 
8508912 
8515030 
8521139 
8527239 
8533^31 



8539414 
8545489 
8551556 
8557614 
8563663 
8569704 



8198728 

8205298 

82118593 

82184093 

8224950 

8231481 



8238002 

8*44513- 
8251014J3 

8*575o6'3 
82639683 
8270460 3 



8276923 

82833763 

8289820 

8296254 

8302678 

8 ^09093 3 



83154993 
832189513 

8328281 3 

833 .9 
8^.-027 

8347385 



8353735 
836007 
8366405 
8372727 

8379039 
8385343 



839163 

8397922 

8404198 

8410465 

8416723 

842297 1 



84292 1 1 

843544*13 
8441664 

8447877 
84C4081 
84602 



*77 



84664O3 
8472641 
8478810 
8484970 
8491 122 
8497*64 



8503399 
85095*4 
8515641 

85*174913 

852784^; 

853394 



8540022 
8546096 
8552162 
S5582I 

8 564268 
857030P 



819938613 

8*0595 
82 1 25 14 
8219064 
8225603 
823*133 



823865^ 
8245163 
8251664 

82581543 
8264635 
8271 107 



82775693 
8284021 
8290463 
8296896J3 

83033203. 
83097 34 I3 



8200043 
820661 1 
8213170 
8219718 
822625; 
8232786 

82395105 

8245814 
8252313 
8258803 
8265283 
8*71753 
8278214 
8284665 
8291107 

8*97539 
8303962 

8310375 



8 



8200700 

8207268 

821382 

8220372 

8226910 

8233438 



3- 
3' 
3- 
3- 
3' 

i 

8*3995613 

8246464 

8252963 

8259451 

8265931 

8272400 



8316139 
8322534 
8328919 

8335296 
8 H 1663 
834802*1 



8354369 
8360708 
8367038 

8'j733'59 
8379670 

8385973 



3 
3 

? 
3 
3 

3" 
3 
3 
3 
73483 



8392266 

8398550 

8404825 

841109 

841 

84 23596 I3 

84*98353 
84360653 
8443286 

8448498I3 

8454701 

84^)0896 



8467081 

8473*58 
8479426 
8485586 

8491 
8497878 



3 
3- 
3 
3- 
736.3- 



8504011 
8510136 
8516252 
8522359 
8538458 
8534548 
8540630 
8546703 

855 ^ 
85588241 
8564872 
8570912 



3- 

768I1 
V 
3- 
3 



8316778 

83*3173 
8329558 

8335933 
834221)9 
8348656 



8278860 
8285310 

8*91751 
8298182 
8304604 
8311016 



8355003 
8361341 
8367670 
83739^0 
8380301 
,8386602 



8392895 

8399178 

840545*- 
84117173 

84179733 
8424220 3 



8430458 

8436687 

8442907 

8449119 

84553*13 

84615153: 

3' 



8467700 

8473876 

8480043 

848620 1 13 

849*351 

849849* 



8504634 

8510748 

85168633 

8532970 

8539068 

8535157 



8541*38 
8547310 
8553374 
8559429 
8565476 
857151 



8317418 
8323812 

8330195 
8336570 

834*935 
8349291 



.8355638 
8361975 
. 8368303 
. 8374622 
.8380931 
• 8387*3* 



• 83935*3 
. 8399806 
. 8406079 
.8412343 
8418598 
. 8434844 



8431081 

8437310 
84435*9 
8449739 
8455941 
8462134 



8468318 

^474493 
84801' 

848681 7 

8492956 

8499106 



3* 

'6593- 
3- 

3- 



8505237 
8511360 

8517474 
8523580 
8539677 
8535765 



8541845 
8547917 
8553960 
85600-^ 5 
856608 1 
8572118 



8201358 
8207924 
8214480 
822102; 
8227563 
8234090 



8240607 
8247114 
8253613 
8200100 
8266578 
8273046 



8279505 
8285955 
8292394 
8298824 
8305345 
831 1656 

1^318058 

832445 

8330833 
6337207 

8343571 
8349926 

8356372 
8363608 
8368935 

8375*53 
8381563 
8387861 



839415a 
8400433 
8406706 
8413969 
8419333 
8425468 



8431705 
843793* 
84441 50 
8450360 
8456561 
8462753 



8468935 
8475110 
848127J 

848743* 
8493580 
8499719 



8505850 
8yii97» 
8518085 
8524100 
8530286 
8536374 



854*453 
8548534 
8554586 

8560640 
8566685 
8i;72722 



JLil 
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Logarithms* 




Kara. 



710 
741 

7*5 



716 
727 
738 
729 

73«> 



73* 
733 
734 

73? 
73^ 
737 



738 
739 
740 

74' 
74* 
H3 



744 
74S 
74^ 

747 
748 
749 



7S<^ 

7Sr 

7S^ 
7S3 
7S4 
7SS 



7S6 

758 

759 
760 
761 



762 

763 
764 

76s 
766 

767 



768 
769 
770 
77* 
77* 
77'« 



774 
775 
776 

777 
778 

7:9 



13 

3 
4 



2 Degrees, or 2 Hourft 



85733*S 
8579353 
8^8537* 
8591383 

8597386 
8603380 



8609366 
8615344 
8621314 

861727 
8633:129 
8639 r 74 



S54$iii 
8651040 
8656961 
866287;% 
8668778 
8674675 



B580564 

8686444 

86923 

8698182 

8 70403 (^ 

8709888 



8715729 
87 J 1 563 

87273^^ 
8733206 

8739016 

8744818 

8750613 

875^399 
8762178 
8767950 

^7737*3 
8779470 



3^8785118 
8790959 
879669a 
88024(8 
8808136 
8813847 



8573928 

^579955 
^S«5973 

8591984 
,8597985 

8603979 



8609964 
8615941 
863[9to 
8617871 
8633823 
_86^39768 

8645704 
8651633 
865755a 
8663464 
B6693681 
867 5264 



8681151 
8687031 
8692904 
8698768 
8704614 
8710471 



8716313 

8721:46 

87^797013 

8733787 

^739597 

874539S 



8751192 

8756978 
8762756 
8768526 

8774*^9' 
8780045 



8574531 

8580557 

8586575 

8592584 

859858 

8604578 



8610562 
8616539 

8622507 
8628467 
8634418 
8640362 
8646197 
8652225 
B658144 
8664055 
866995S 
867585^ 



8681740 
8687610 
8693491 

8^^993 S 4 
S705210 
87iro,-7 



87(6897 
8711728 
8>2855i 

8 73 43 ^ 
8740177 

8745976 



87S>77* 

875755^ 
87^3333 
8769103 

8774865 
878061c 



88(9550 

8825245 

88309U 
88 16614 
8841188 
8847954 



885?6Vi 

88J9163 
8864907 

8870544 
88761 7 jj 

888179^ 



8887410 
889^017 
8898617 

8<)04a 1 o 
8909796 

8^)«1?7^ 



8785792 
.8791531 
.8797265 _ 
8^5029903 
8808707 
88144 
8810 I 10 
88258 
Sn^ r 501 

8837182 
8842855 
8848510 



878636; 

8791106 

879783%1 
8S0356J 

8809279 

8814988 



8575L 
8581159 

8587176 

8593*85 
8599185 

8605177 



34|3 
3 
3 
3 
3 



8611160 
8617136: 
8623103 

8629062 
8635013 
86409 i;6 



8646 890 
86528 

8658731 
8664646 
8670548 
8676441 



8681319 
8688207 

8694077 „ 
86999403 

870579s 
87 1 164 r 



8717480 

872331 1 
8729134 
8734950 
8740757 
8746557 



8753349 
8758134 

876^91 

8769680 

8775441 
878U95 



878694 

8792680 

8798411 

8804134 

8809850 



3.8815558 



8^54178 

8 S 5982" 

886547 

S87U07 

8876736 

88fi2i57 



8887971 
8893577 
8899177 
8904769 % 

8910354 

89isC9^i 



8S2o68(j 
8816384 
883207a 

883775O 

88434 

8849086 



8854743 
8860 }9^ 
8866035 

8871670 
8877198 
8881918 



888853* 
8894138 
889973^^ 
8905328 
8910912 
8916489 



8581761 

8587777 
8593785 
8599784 
8605776 



8576340 
8581363 
8588379 

8 59438 „ 
8600384 

86063743 



86117583 

8617733 
8623699 

861965" 

8635608 
8641 5 i; 



8647483 
8653409 
8659317 
866523^ 
8671138 
S677031 



8681917 
8688794 
8694664 
8700526 
8706380 
87(2226 



3. 8718064 
, 8723894 
3* S729716 

3*873553* 

874133S 
8747*3 



8 7 51928 

87687 

87644S8 

8770256 

8776017 

8781770 



.8787515 

* 8793* S3 
' 8798983 

• 8804706 
' 8810421 

.8816119 



8612356 
8618330 
8624296 
8630153 
8636201 
8642143 

16^8^076 
8654001 
8659918 
.8665827 
8671718 
8677610 



868^505 
8689381 
8695151 
8701 1 12 

8706965 
8712810 



87(8647 
.8724476 
8730198 
87361 1% 
8741918 
87477*6 



8753S<37 
8759190 

8765065 

8770833; 
8776591 

878134s 



88211593 

8826953 3 

8831639 

883831 

S843988 

8849^Ha 



885530H 
8860957 
8866599 
8671233 

8877B60 
8883480 



8889093 

8894698 

8900196 

890588 

8911470 

8^117047 



.8821829 
8827521 
8833107 
88^8885 

8844555 

8850218 



8855874 
8861521 
8867163 

8871796 
8878413 
8884042 



8889653 
8895158 
8900855 
8^06445 

8911028 
8917604 



8788089 
8793826 
8799556 

8^05278 
S810991 
88166993 



8576943 
8581965 

8588980 

8594986 

8600983 

8606973 



8612954 

8618917 
8614891 
8630848 
8636797 
8642737 



S648669 
8654593 
8660509 

8666417 
8671317 
86781OQI 



8684093 
8689969 
8695837 
8701697 

8707549 
87 » 3394 



8719130 
8715059 
8730880 
8736693 

874*498 
8748296 



87540863 

8759868 

8765641 

8771409 

8777168 

87819193 



8811398 
88180903 

8833775 
8839451 

8845122 

88^:0784 



3.88^6431^ 
3 ''^ 



.8862085 
.8867716 

'8873359 
.8878985 
.8884603 

. 8S902 1 4 

. 8895318 

890141^ 

8907004 

.8912-"" 

8918 



2586 



8788663 
8794400 
8800128 
8805850 
8811563 
8817169 



8577545 
8583567 
8589581 
8595586 
8601583 
8607571 



86135513 

8619524 

8615488 

8631443 

8637391 

864333" 



8649161 
8655185 

866 1 1 00 
8667008 
8672907 
8674798 



8684681 
8690556 
S696413I 
8701183 
8708134 



8719814 
871564 

8731462 
8737*74 
8743078 
8748875 



8754664 
87604463 
87662 19I3 
8771985 

8777743 

878^94 



3- 8821968 3 



8789*3? 

8794973 
8800701 

8806421 

8811134 
8817840 



3 
3 

3' 

3j 

3' 

V 

5 3- 

3' 

3- 
I 3- 



8857004 

8S61651 

886829013 

8873912 

8879547 

8 885165 

8i9077S_ 
88963783 

8901974 
8907563 
891 ^144 

8918718 



8818659 

8834343 
8840019 
S8456883 
88513503 



8 



8578j4tjJ 
8584169 J 
8^90181 
8^96186 

S60S170 J 

8614149 
86fto I % t 

86*6oS4 - 
863^05911 

8^3 7965 3 
B643934 



8641^65 5[j 

865577: 

8661691 

86675983 

86734963 

S6793S7 



3. 8685a6<>J 
3^8691143 
3. 6697010 
3.8701868 
870S711 

8?^0397]i 



B6a/07i 



86j| 



S ^^f 



8674 



.87fl 



872623413. 

873*0433- 
873785.-11 
874365 ^ 
8749454., 



'8755*43i*fKjfc« 

.87610^^3* 876 £601 

87667963.8767371 

' 877*561 3<«7 71*37 

'8778ji93*«778% 

87840691*87'^ ' 



8813537 

8S29128 

883491 

8840586J3 

8846155 

885191 



87898113*87 

87955463*87^11 
88ott73 1* 88018461 
88069933*8807561! 
88117053-8811 
88184103- 88 ti 



8857569^3 
88631 

8868854 
8874485 
8880 1 09 3 

8885716 



88913363 
8896938 

890*533 
89081^1 
89 [3701 

8910175 



881. 
J. 88 
8835479 3.88S65|7 
88411543*8841711 



.8814107J3 
8829797 



88468^1 
8851481 



. 8858134 > 

■55537793- 

» 886941 7 3» 

.88750483, 

88806713. 

3. 8886^87 3. 



88918963. 
8a9749«3' 

8908619 3- 
89142593* 

8919831 1- 



8^4738; 
^853047 




»89»45T| 
8898011 




C T* XIX, 



Logarithms, 




a Degrees, or at Hours* 



7B0 

7^ 



ts* 



790 

1 79' 

179» 

791 
1 794 

795 
,796 

797 
[77513- 

799 
8qo 
dot 
tot 



1^4 



H^ 



I io9 



810 

IB 

8,5 



'S- 



1 876 

8.7 

6t8 
811 



t6. 



81^ 

^^ 
814 

83 

i8a 



17. 



i 



8$S 
.8t9 

8 JO 
8ji 

8^^ 



18. 



j8j6 

^8^8 
839 



'9- 



8920946 

89^6510 

893106$ 

8937618 

894316 

894S697 



895974^ 
896^261 
8970770 
8976^7 1 
8981765 

8987*5^ 

899a73a 

8998105 

9QO367J 

9009131 

90i4';«^ 



9010019 ^ 

902546S3 

90 JO 900 
903632 

90+ '744 
9^47' 5? 



905*560 

90^7959 
90633503 

9068735 
9074114 
90794S; 



9ot:$4ti50 
9090109 
9095560 
9100905 
9106144 



9t 16901 
qit%t2i 

9**7531 
913^839 

9'3^*39 
9143431 



9[4S7r8 
9153998 
9159171 
9164^39 
9169B00 
917505 



9!8o;^0'^ 
9185545 

9190781 
9196010 
9101133 
91064^0 



92 1 166( 
9116865 
q%%%o6x 
9117255 
9332440 
9237610 



8921503 
8927066 
8931623 
8938171' 

S9437'5_ 
89491503 



895477S 
8960299; 
89658 t 3 

897 1 |20 
8976821 
S981314 



8987800 
8993179 
899875 

90041 1 i 
9009676 
9015118 



9010573 
901601 1 
903 1 443 
9'!>36867 
9041185 
9047696 



9053101 

9058498 

9063889 

9069273 

907465 

9080012 



90853863 

90907443 

9096095 

910144^ 

9106778 



3 

91 11109 3. 



9t 174343 

9121751 

91280643 

913.13^3 
9t38668|3 
9143961 



9149246 

91545^6, 

91597993 
91650663 
9170326 
9175580 



9180828 
9 1 86069 

9191304 

919^533 
9201755 
910697 1 



92 1 2 1 8 1 

9117385 
9121582 
9227773 
9231958 
9238137 



8911059 3 

8917622 

8933178 

8938727 

8944168 

8949803 



895533'^ 

896085 

8966364 

8971 87 

8977370 

8981867 



89883 48 
8993827 
8999199 
9004764 
9010121 
9015673 



901 1117 
9026555 
9031985 

9037409 
9041817 
9048237 

9053641 
9059038 
906441 R 
90698 1 1 
907 5 1 88 
9080559 



9085913 

9091179 
9096630 

9*01974 

9107311 
911 1642 



3- 



91 17966 
9113284 
9128595 

9133899 
9139198 

9144489 



9149775 
9155054 
9160316 
9165592 
9170852 
9179105 



9181351 
9186593 
9191817 
9197055 
91Q127 7 
9107495 



91T1702 
9117905 

9213103 
911^191 

9^33477 
9138655 



8932616 
8928178 

8933733 
893918 

8944822 

89503563 



3955883 
8961403 
89669 1 5 
8971421 
8977910 
8983411 



8988897 
8994375 ^ 
89998 4 6J3 
90053 
9010767 
9016118 



901 1 66 1 

9017098 
9032518 
9037951 
9043368 
90487781 



9054181 

9059577 
9064967 
9070350 
9075716 
9081095 



9086458 
909 1815 
9097165 
01508 
07844 
13*74 



5 



18498 

^3815, 

191163 

34430 
397*7 
45018 



50303 

60853 
66118 

7^378 
76630 



81877 
87117 
91350 

97578,3 
91017993 

92080 1 413 



91 1 3212 
9118415 
9213621 
9iii38ii 

9*33995 
9139171 



8913173 
8918734 
8934188 

8939836 
8945376 

8950909 



895643s 

8961954 
8967466 

8971971 
8978469 
8983960 



89S9445 
8994911 
9000391 
9005856 

90113*3 
9016761 



9012205 
9027641 
9033071 

9038493 
9043909 
9049318 



905473H 
9060 r 1 6 
9065505 
9070887 
9076163 
908 1 632 



9086994 
90923 50 
9097699 
9103041 
9108378 
9113707 



9119030 
9114346 
9119656 
9134960 
9140257 
9HS547 



9150831 
9156109 

9161380 
9166645 
9171903 
9i77»S5 



9181401 
9187640 
9191873 
9198100 
9103311 
9*08535 



9**3743 
9118945 
9114140! 
9119330 

9234^13 
9239690 



8923719 
8929290 
8934843 
8940390 

89+59*9 
8951461 



8956987 

8961 506 

8968017 

89735*1. 

89790193 

8984509 



8989993 
8995469 
9000939 
9006402 
901 1858 
9017307 



9011749 
9018185 

9033^13 
9039035 
9044450 

9049859 
9055260 
906065 5 
9066044 
9071415 
9076800 
9081169 



9087530 
9092885 
9098234 
9103576 
9108911 
91 14140 



9119562 
9124878 
9130187 
9135490 
9140786 
9146076 



91 5 '359 
9156636 
9161907 
916717J 

9172429 
9177680 



9 1 S191 5 
9188164 

9 '9339^ 
9198613 
9103841 
9109056 



92 1 4163 
9119465 
9114659! 
9119848 

9*35^3' 
9240207 



8914185 
8929846 

8935398 
8940944 

8946483 
8951015 



8957539 

8963057 
8968568 

8974071 

8979568 

8985058 



S99054] 
89960 1 7 
9001486 
9006948 
9012403 
9017651 



9023193 
9028718 
9034156 

9039577 
9044991 
9050399 



9055800 
9061 195 
9066581 
9071963 

9077337 
9081705 



9088066 

9093410 

9098768 

9104109 

9 10944413 

911477* 



9 1 10094 
9115409 

9130717 
9136019 

9«4r3'5 

9146604 



91 5 1887 
9157163 

9*^*433 
9167697 

9171954 
9178205 



9181449 
91886S7 
9193919 

9199*45 

9104364 
9109577 



9114784 
9119984 
9215179 
9*303^7 
9*35549 
9140734 



8914841 
8910401 

8935953 
8941498 
8947037 
8951568 



8958091 

8963608 

S969118 

897461 

8980117 

8985606 



$991089 
8996564 
9001031 
9007494 
9011948 
9018396 



9013837 

901917 L 
9034698 
9040119 

9045533 
90 50940 



9056340 
9061734 

9067111 
9071501 
9077874 
9083141 
9068601 
9093955 
9099303 



04643 

09977 

15305 
20616 
15940 

31148 

3^549 3 

418443 
47133 



5*4' 5 

57691 

61960J3 
66233 
73479 
78730 



83973 
89111 

9444* 
99667 
91048861 

91 T 0098 



9*15304 
9310504 
9115698 
9130885 
923606?' 
9241141 



89153983 

8930957 3 
89365083 
8941053 3 
8947 590 3 
89531*0 3 

895^^43 
8964 1 60 3 
8969669 3 

^975171 3 
8980667 3 
89861 553 



89916363 
S99711 1 3 
90015793 
9008039 3 

90*3493 3 
90189403 



9024381 3 

90298 1 4 3 

9^35*413 

904066 1 
9046074 
9051480 



9056880 
9061173 
9067659 
9073038 
907841 1 
9083778 



9089137 

9094490 
9099837 



05177 
IOC 10 

15837 



i!i57 
16471 
3*778 

37079 
4*373 
47661 



3 
3 
3 
3 

3 

5*943l3 

58118 

63487 

68749 

74005 

79*54 



84497 

^9734 
94965 

9100189 

9*05407 
9110619 

911 5814 

9121014 

91161 

9231404 

9136584 

9*41759 



8915954 
8931512 
8937063 
S 94260 7 
8948143 

8953^73 



8959195 

89647 1 1 
8970210 
8975731 
8981216 
898670^ 



8991 [ 84 
8997658 
9003115 
9008585 
9014038 
9019465 



9014924 
9030357 
9035783 
904 i 101 
90466 1 5 
9051010 



9057419 
9062811 
9068197 

9073576 
9078948 

90843*4 



9089673 

9095025 
9100371 
9105710 
911^043 
91 16369 



9111669 
9M7003 

913*309 
9137609 

9141903 
9148190 



9*5347* 
9158745 

9164013 
9169375 
9174530 
9* 79779 
9185021 
9190156 
9195488 
91007 1 J 
9105919 
92 1 ] 1 40 



9116345 
9111543 
9116736 

9131931 
9137101 

01411"6 



11$ C T. XIX. 




Lop;aritlTrns- 



^utiii 



20. 



95, 



53 



2 Degrees, or 2 Hour?, 



313, ^35^276 
5'3, 916856; 



S 



13. 



9^7570+ 

93 7 ^y if 

9^94*1*9 



^ 3' 93^459^ 
3* 9309490 

'3-93HS79 
13.9319561 

43-932473^ 

13-93^9^^0^ 



n* 03.9334B73 

'3* 933993a 
» 3- 93449^5 

3|3' 935003^ 

3-935S«>73 
3* 93&0 1 o)A 



34. 



870 2^» 



26; 



37, 



03 



U 



29. 



'93^ "37 
.9370161 

■9375179 
.93B019 

.9385197 

'9390 '9^ 



9395193 

9400 J 82 

94*^5 «^5 
9410142 

9415114 

9420081 



.942504 
■ 94*999^ 
'9434945 
. 94398 B9 

.9444827 
'0449759 



. 94S4f>Sf^ 

'9459^7 
■94^4533 

■94^433 
9474337 

9479236 



93433 1 Q 
9148476 
9253637 

9*1^791 
9263939 
9369Q&J 



9*74**7 
9379U7 
9**447' 
93S9iS8i 
9294700 
9299S06 

9304906 
9309999 
9315087 
9320*69 

93^S*4S 
93^ojjj 



93353 
934^437 
9345489 
91vOS3^ . 
93y5S7^M 
93606 1 



9365640 

9370663 
9375680 
9^80692 
9^8569^ 
9390697 

9395692 
9400^^80 
940^663 
94 1 0640 

94 T 56 I I 

94ao577 



94^ S 537 

943049* 

9435 44 t 
94403^3 
94453^^ 
94;o*<;* 



945>'7*^ 
9460099 
9465014 
9469923 
947 4 S3 7 
9479736 



3.94H41303 

1.94^90183 

|-94939^^i3 

3-949*^777 3 
3.95036493 

3>9;o H;i5|3 



94H4619 
9489506 
9494 I 88 
9499264 

95^4^35 
1^ 50900 s 



3* 9; '3375 3 

^9J23oSo3. 
^ 953792413. 

3■95i*7^1|3■ 

Il9i37>^7i3' 



9513861 
9,1871'^ 

VS-3S<^5 
952^409 

y 5 33*4; 
(>^ 3 Ho be 



9243827 
9248993 
935415s 
9359306 
9264453 
9*69595 



9*7473*^ 

9279859 

9184^^3 

9190100 

929521 

93003 1 6 



93054^5 
9310508 

9315596 

9320677 

93*S75* 
9330S22 



93>5«^S 
9340943 
9345994 
9351040 
93560S0 
9361114 



9366143 

937^1 . 
9376183 

9381193 

f;386 1 98 

9391197 



9396191 
940J179 

9406161 

941113 

941610B 

94*'073 



9436032 
9430986 
94359S4 

9440877 
9445814 
9450745 



9455^7* 
9460591 
9465505 
9470414 

9475317 
9480115 



9485108 

94S9995 
9494876 

949975 
9504^^1 
950948: 



95U34 

951910 

9^*4049 
9528^93 

95317;* 
953^03 



9*44344 
9349509 
9354668 
9159831 
9264968 
9370109 



9*75^43 
9380371 
9185495 
93906 1 1 
9395711 
9pc826 



93^59*5 
9311017 
93(6104 
9331 185 
9326359 

9 J3L3^ ^ 

933^391 
934144s 
9346499 

935^544 
9356584 
936161 7 



5 



9344860 
9350025 
9355184 

9260336 
93654^2 
9270631 3 



9*7575. ^ 
9180885 3 

918600 7 

< 9191 11'^ 

. 9296233 

,9301336 



93<>^434 
931 1 526 
9316612 
9311692 
9*336767 

9336897 

934*953 
9347<304 

935*049 
93570^7 
9362 



9366645 3 

937*6^-^7 3 

9376^^3 

9381693 

9386698 
939 "^97 



9396690 
940*677 
9406659 

94i»<^35 

9416605 
9411569 



9426538 
943 148 1 
94364*9 
944*371 
9446307 

945^*38 
9456163 
9461082 
9465996 
9470905 
9475^07 
9^80705 



94^5 597 
94904 S3 

9495364 
9^00139 
9505109 
9509073 



95 "4^*3* 
9519686 

95*4534 
95*9377 
9v54*U 
9539046 



93^7 >4S 
9371169 

9377*^4 
9382194 
9387198 
9393*96 



3- 
3- 
3 

3 
i 

3 

3 

3 

*o3 

3 
3 
3 
3 



9397189 
9402 1 7f 
9407157 
9411132 
9417101 
9433065 



9427024 

94319763 
9436923 1 
94418653 
9446800 3 
945'.730 
945665 

94<>S574 3 
94664873 

947 '395 3 

9476*9. 

9481194 



948608^ 

949097^ 

9495852 

. 9500736 

^9505596 
.9«; 10459 



*>5*53i% 

9510171 

9515018 

9519861 

95346<>7 

95395*9 



9*45377 
9*5054^ 
9* 55^^99 
9360851 

9265997 
9271 136 



9176370 
9281397 
9286518 
9191634 

9*96743 
9301^*47 



9306944 

931*033 
9317121 
9322200 
93*7*74 
93 3*34 < 

9337403 
934*459 
9347509 
935*553 
935759' 
936162 ;( 



9367.^50 
937*67 i 
9377686 
9382695 
9387696 
9391696 



93976iiy 
9403674 
9407654 
9412629 

94^75?^ 
9422563 



94*75' 

943*47 

94374 t^ 

944*35" 

9447*94 

9453113 



9457147 
946106^ 

94669 7 S 
947iS8t 
9476787 
948 1 684 



9486574 
9491460 

9496339 
950111 ^ 

950608a 
951094*' 



9515803 
952C/656 

95*5503 
9330345 
9535181 

9^40011 



9245894 
9*5*057 
9256215 
9261366 
9266511 
9371650 



92767H3 
928:909 
9287030 

9*9*145 
9297354 

930*357 



9307453 

93'*5^4|3 

9317629 

9332708 

93*77*^1 

933*^4^ 



9337909 
9342964 

9348013 

9353057 
9358095 
9 '^63 116 



9368153 

937317* 
937S^S7 

93^3195 
9388198 

9393 '95 



9398187 
9403171 
9408 1 52 
9413116 
9416095 
942^058 



942bot5 

9431966 
9437913 
944*852 

94477^7 
94^2716 



94571^39 

94^*55* 

9467469 

947*376 

9477*,. 
9483173 



94H7063 

949'94'*>l3 
9496H37 
9501 70J 
9506569 
9^11432 



9516269 
9511141 

95*5987 
9530818 

9535^^M 
95404g4li 



^ 



924641 c 

9*5*573 
925673c 

926 1 880 

9167025 

9271*63 



9377296 
9383433 

928754* 
9292656 
9297764 
.9^0286(1 



9307963 
93^3^S3 
93^^113; 

93*3**5 

,932838s 

9333354 



933S4 . 
93434^ 

9348518 

93535^^ 

9358598 
9363639 



9319101 

9364 132 



936^65 

93?>j(i9u,3 
9388698I3 

j}'- ■' • - 

9j - .^.■ 
94036 70|3 
9408650 
9413613 
94.18591 
94*35 53 



3*93^¥'S7P*9V^'^;^I 

^374 i/«^ 
917918Q 

93*^^ 
93^' 



3-9354 
I, 9164 



I 943B510 
■9433461 

. 943^06 
.9443346 
.94482803 

.94^:1308 



945^*3* 
9463049 

946796c 
947*8t^6 

9477767 
94V3661 



94^755* 

9492436 

94973*5 
9501 cr 

9507 

951 1 9 1 h 



V94U1 



9458633 3. 94j9tijf 
946354013.9464031 
i- 946894* 



95»<»774 

953e6;6 
9516473 
953*313 

9536147 
■QS40977 



.951. 



951: 
953111. 

953(c;:/ 

95j^ 
953 
9^4146 



Jibi 



C- T. XTT. 




Logarithms, 
2 Degrees, or 2 Hours. 



£29 



91 
914 

9'5 
91 C 
Q17 



3 a. 



!« 



918 

gig 
92c 

923 



33' 



9»4 

9S6' 
92 

92B 

93' 
93a 

933 

934 

_95i 

93^ 

937 
93^ 
939 
940 

94 1 
942 

943 
9+4 
94^ 
94^^ 
947 
948 
949 
950 
95 
955t 
_ 9r> 

954 

955 

956 

95^7 
95« 
959 



34- o 



3S* 



36. 



37* 



39- 



c 
] 

3 
4 3 



39' 



95414*53 
954724S3 
95i*G^53 
955687^13 
956i6i?4p 
9566486I3 



957iiS« 
957670^13 
95S085S 
95^5^^39 3 
959^=4' + 3 



9i9994fcf 
9604708 
960946a 
96 142 J I 
9618955 
q6l36tj^ 



9^>a84a7 

9^33 '5 -J 
9637878 

964259^ 
9647309 
9652017 



9656710 
9661417 
96661 10 
9670797 
9675480 
q68oj 57 

96H4839 
9689497 
969+ 1 59 
9693816 
9703469 
97081 16 



9712758 

97'739& 
9722018 
9726656 

973^*79 
9735896 



9740509 

9745^17 
97497*0 

97543 iS 

975891 
9763 qoo 



9768083 
9771662 

9777^3^' 
978iBo(; 
9786369 
9790919 



9795484 
9800034 
980457c/ 
98091 T9 
98n^q(; 
981818 



954290S 

954773^ 
955*547 
955735^ 
956216^ 
9566965 



95717^1 

9?7^S>^ 
95813^7 

95B6U7 

9590891 

9595660' 

9600415 

9605183 

9609937 

9614686 

9619429 

9624167 



9628900 

96336; 

963S350 

964306 

9647780 

9651488 



9657190 
9661887 
9666579 
967 [i56 
9675948 
968061 j; 



96B5296 
9689963 
9694625 
9699182 

9703934 
970858 



9713232 
9717859 

9711491 
9727118 

973^74' 
9736358 



974097 

9745577 

9750(80 

9754778 

9759370 
9761958 



9768541 
9773120 

9777693' 
978iafi3 
9;868i6} 

979^3^5 



9795939,3 
9800488 3 
9805033:3 

98-957313 
98141083 
9818639^3 

M 



954339^- 
9548ir2 
955302B 
9557839 
95^*645 
9567445 



957124J 
9577030 
9581815 
9586594 
9591368 

9596^37 
960090 f 
96056 5g 
96 104 r 2 
96(5t6c 
9619903 
9624640 



9629373 
96341CO 
9638821 

9643539 
96481 5 
965^958 



96 5 7660 
96623 56 
9667048 
9671734 
9676416 
968 r 09^ 



9685763 
9690430 
9695091 
9699747 

97°4399 
9709045 



9713686 
9718313 
9712954 
97*758' 
9732102 
9736819 



974U3^ 
9746038 

9750640 

9755^37. 
9759829 
9764417 



9769000 

9773 577 
9778150 
9782718 
9787281 
0791840 



9796394 
9800943 
9805487 
9810027 
98(4562 
9819092 



9543873 
9548694 

95535*0 
9558320 
9563125 

95 679^5 
9572720 

9577509 
95ti2293 
95^7072 
9591845 
95966.4 



960 T 37 7 
96061 ^5 
9610887 
9615635 
9620377 
96251 14 



9629846 
9634573 _ 
9639*943 

964401 1 
964S722 
9653418 



9658130 

9662826 

9667517 

967210:^ 

967688x3 

96815593 



9686230 
9690896 

9695557 
9700213 
9704S63 
9709509 



9714150 

9718786 

9723417 

9728043 

97326643 

9737281 



9741891 

97464983 

9751 100 

9755697 

9760288 

9764875 



9769458 

9774035 
9778607 

9783^75 
9787738 
97911Q63 



9796849 
9801 39S 
9805^42 
981048 
981 501 5 
9^^954413 



954435^ 
9549176 

955399^ 
9556S01 

9563606 
9568405 



9573199 
957798^ 
9583771 
9587549 

959*3^* 
9597090 



9601853 
9606610 
9611362 
9616109 
9610851 
96^ 558; 
9630319 
9635045 
9639766 
9644482 

9649^93 
9653899 



S 



9658599I3 
9663195 
9667985 
967267113 

967735 » [3 
968202713 



968609713 
9691362J3 

9696023 ;3 
9700678 
9705328 
97099743 



97146143 

971924913 
97*38So'3 
97185063 
9733t*6[3 
973774*13 



974*353.3 
974695913 
975^560,3 
97561563 
97607473 
976^3343 



97699 15'3 

977449*3 
9779064'3 
97836313 
9788 194^3 
979*75^3 



9797304'3 
98018523 
9806396(3 

98109^13 
98154683 

98199973 



9544^37 
9549657 
95J4473 
9559282 
9564086 
9568885 



957367 
9578466 

9583*49 
9588027 
9592800 
9597567 



9602329 
9607086 
9611837 
9616583 
9621325 
g^j 26061 



9630792 

9635517 
9640238 

9644953, 
96496^343 

96543693 



95453'9 
9550139 

9554953 
9559762 
9564566 
9569364 



■95741573 
95789453 
95837*7,, 
95885053 

9593*76 
9598043 



960^805 
96D756J 
9612311 
9617058 
9621799 
9616534 



963 1 264 
9635990 
964071c 

96454*5 
965013*; 

9654831] 



96590693 

966176413 

96684 5 4I3 

9673 ^39 3 
9677819 

9682494 



9687164 
9691819 
969648S 
9701143 

9705793- 
97104^83 



965953-^^ 
9664133 

9^6892; 
.9673607 
.9678287 

968296 J 



9715078 
97 '97 '3 
97*4343 
972896E 

973358Si3 
9738203I3 



9687630 
. 9692295 
.9696954 

9701608 
^ 9706258 
. 9710902 



9742814 

97474*9 
9752020 
9756615 
9761206 
9765792 



9715545 
9720176 
9724B05 
972943c 
973405^^ 
9738664 



9770373 
9774950 
9779511 
97S4088 
9788650 
9793107 



9797759 
9802307 
9806850 
9811388 
981 5921 
9820450 



9743*74 
9747879 
975*479 
9757075 
976166; 
976625 



977083 

977540 

9779978 

9784544 

9789106 

9793661 



979821 

980276 

9807304 

9811841 

9S[6374h 

9820902!} 



9545802; 
9550621 

9555434 
9560243 
9565046 
9569844 



9574^36 

95794^3 
9564205 

9588981 

9593753 
95985*0 



9603281 

9608036 

961278^3 

9617531 

9622172 

9627007 



963173: 
9636461 
964 118; 
9645896 
9650605 
9655309 



96(>ooo9 
9664703 
9669392 
9674^7(1 

9678754 
9683 41 S 



968S097 

9692761 

96974*0 

9701074 

970672 

971 1366 



9716005 
97*0639 
9725268 
9729892 

9734511 
9739'*^ 



9743735 
9748340 
975*939 
9757534 
9762124 
9766709 



9771289 
9775864 
9780435 
9785001 
9789562 
97941 r8 



9798669 
980^216 
9807756 
981229J; 
9816827 
9821355 



8 



9546284 
9551 102 

9555916: 
9560713 
9565516 

95703*3 



95751*5 
9579902 
9584683 

9589459 
9594*30 
9598996 



9603756 

9608511 

9613261 

96 1 8006 3 

9622746 

9627481 

963111c 

9636934 

964*653 
964636; 
9651071^ 

9660478 
966 ; I J 2 
9669860 
9674544 

9r^7tj2^i 

9683 89 5 



9688564 
96^^3217 
9697885 
9702539 
9707187 
9711830 



97*6469 
9721102 
97*5731 
9730354 
9734973 
973958? 



974419^ 
9748800 

9753399 

9757993 3 
9762581 

9767^67 

9771747 

9776311 
9780892 

9785457 
9790017 

9794573 



9799114 

9803670 

98082 1 2 

9812748 

98172B0J3 

9S21807I3 



9546766 
'955*584, 

9556397 
.9561204 

9566006 

95 70803 : 

9575594 
9580380 
9535161' 
9589937 
■9594707 
959947* 



. 9604232 
9608987! 
9613736 
.961848] 
. 9623220 
.9627954 



9632683 
^637406 
96^2125 
9646838 
9651546 
^^6 56a ;c. 

9L6c9-i8| 
96656^1 
9673321, 
9'^7i^^' 

90S4 J 1 

i/H;V^93 
96.) 8351 

9703004 
9707652 
97121^4 



.9716912 

.97=!565 

9726193 

97308 ir 

973543: 
9740048 



9744656 
9749160 

9753^5^ 
97584s* 
9763041 
9767625 



.9771104 

■977^77^ 
9781348 
9785913 

9790473! 
97950^^ 

9799579 
9804125 
9808666; 
9613202I 
.CS17713 
. o8t2 2ibo 



m m 



f^^lff 



Num. 



40* 



^u 



44- 



990 45* 
991 



i* 9627134 

u 9^^36263 
^ 9840770 

Q ^9^4977 1 
^9^ 54165 
9858754 
j. 9S63238 
^ 96677 t 7 



2 ? 



5 j.^eTaroa 



43* 



2 Degrees, or 2 Hours 



3* 987666^ 
V98anaS 
3,9885590 
3,989004'^ 
3. 9894498 
V 989^^946 
3. 9903389 
3.99078^7 
3< 99 1226 r 
3*99(6690 
3.99isiii5 
3' 992 s 5^ s; 



3^991995^ 

> 99343^^ 
3.9938769 

^ 9943 1 73 
3.9947569 
3,9951963 



99^63 52 
3.9960737 
3*9965117 
3. 9969493 
3,9973864 
3, 997823 r 



3^ 982^16 
3,9817686 
3* 9832^02 

5J. 9836714 

3* 984[i2 
^984575^^ 



i* 9850221 
3.9854714 
3i 9859^02 
3. 98636B6 



^ 9868165 5. 9868613 



3, 9872640 



3^9877109 
3.9881575 
3* 988603 5 

3^989*^+9- 
3. 989494] 
3.9899390 



3-9903^33 
3.990827 
1.9913704 
3-99^7133 
3' 992^^57 
^0Q3 59 



993039a 
9934803 
9939310 
9943612 
9948009 
9952403 



?* 99^*593 

3. 99S6951 

3'999'3<5^ 
3*9995655 

4. ooooooo, 

4^000434 



4^» o4» 0008677 
4.0013009 
4-0017337 

4*002l6^>i 

4. 00259BO 
4,003039^ 



3< 995^791 
9961175 

3^9^65554 
3. 99^^9930 
3* 99743^ f 
3.9978667 



5*98336(7 
3.9^^8138 
3. 9S33654 
3.9837^6^ 
3.984r67i 
3*984617; 



3*9850670 
3. 9S5 5i>^ 
3*9859651 
3.9864134 



3-98730S7 



3-9«77S5^ 
3-9S81031 

3,9886481 

^ 9890937 

3-9^953^^ 
3^969983 ; 



990437 
99087 1 4 
991314; 

99*7575 
992199 
99264 1 tj 



3^9930634 
9935*44 
9939650 
994405* 

3*994844^ 
9953841 



3^9983029 
3.9987387 

3' 999* 74* 
3.9996090 
4- 0000434 
4* 00047 7 if 



.9957339 
' 996 1 6 1 3 
* 9965992 
.9970367 

'997473^ 
.9979104 



3* 9834069 

V 93^8589 

3.9^33105 
]* 9837616 
3.9841123 

V g846623 



3* 9851220 
A- 9855613 
}* 9860099 
3, 98645 S 2 
3# 98 690 60 
3-9^73?^ 



3* 9378003 

3, 9S82467 

3.988692 

3.9891382 

3.9895833 

3*9900279 



V 99047a I 
3,9909158 
^9913590; 
^, 99 [ 60 1 8 
3. 992 244 J 
3. 9926860 



3.9931375 
3*9935685 
3. 9940090 

^ 994449 i 
3. 9948888 
^ 9953^80 



5 



48. 



49- 



4# 0034605 

4^00389 

4-0043*14 

0047512 
4-0051605 

00^6094 



4. 0060380 
4^ c>o6466e 

4i 0068937 
00J3310 

0077478 



^1 1* 0-^81' 



43 



4.00091 1 1 

4.001344^ 
4*0017770 

4. DO 2 2 09 3 
4* 002641 ( 
4*0030736 



3*998346^- 
3*9987823 
3*9992176 
3.9996524 
4. 0000869 
4* 000^208 



3.99C7668 
^, 996105 
3*9966430 

3- 9970804 



3*9979540 



^998390 
3.9988358 
3.999261 r 
3.9996959 

4* 0001303 
4^0005642 



4. 033 503 f> 
4.0039343 
4*0043644 

4* 004794 
4*0052234 

4» 0056537 

0060B08 
4. 006 50 8 8| 
4*0069365 
4-0073637 

4.0077904 
0082168 



4.0009544 
4^0013875 
4*0018202 
4. 003351; 
4.001684^ 
4' 003 U 5 



3*9824522 
V 9839041 

i-9%lS5*^ 
3. 983^066 

3,9841573 

3.9847073 



3*9851569 
3,9856061 
3. 9860548 
3. 98650JO 
j. 986950S 

3*98739^' 

3 
3 



9878450 
98839^3 
3.9887373 
3. 9891838 
3.9896378 
3.9900723 



3.9905164 
3*9909601 

9914033 
9918461 

9922884 

9927303 



9931716 
9936(36 
3' 994053 ^ 
3* 994493 ' 
99493^7 
3^99537*9 



5 



3.9824974 
3.9839493 
3. 9^34007 

3-9^3^517 
3, 9S43022 

3-98475^3 



98 530 19 
3*9856510 
3. 9860996 
3.9865478 
3.9S699;; 
3.987442^^ 

3. 98 7 8896 
9 S S3 360 
9867818 
9892273 
989672 
990 r r68 



9905606 
9910044 
9914476 
9916903 
9923336 
99^7744 



9958 1 06 
3. 9963489 
9966868 
9971241 



3- 9975^743-99756^' 



3-997997*^ 



3' 99S4337 
3^ 9988694 

3, 9993046 

3' 9997393 

4. 000 J 737 
4i 00060 7 ^ 



4.003546 
4.003977a 

4*0044074 
0O48371 
0052663 
00569;! 

4. 006 1 %^b 
4*0065516 

4. 0069792 
4* 0074064 
4.0076331 



4. 000997 7 
4,Doi43o8 
4* 00 1 863 5 
4- 00S2957 
4. 002727 ^ 
4-0031588 



993^' 57 
9936566 

994097* 
3"9945i7' 
3. 99497<^7 
3.9954158 

3-995^545 

3. 9962927 
3.9967305 

3*997iM 
3.9976048 

3.9980413 



3.9825426 

3.9829945 

3-9634459 
3, 9838968 

3-9843473 
3-9^47973 



3*9852468 



3.98569593*9857407 



3.9801445 
3.9865926 

3*9870403 
^987487 5 



9^79343 
9883806 
3.98818264 
3. 98927 1 8 
3*9697167 
3* 9901612 



3.9825678 
3*9830396 
3.9834910 
3. 9839419 



3' 984!9*3i' 9^44 7 7" 



3*984H422 



3*9852917 



9861893 
3,9866374 
J* 9870850 
4*987S3»a 



3* 9906051 

3.9910488 
3.9914919 
3*9919345 
3.9923768 
3.9938185 



3.9932598 
3.9937007 

3*994i4ii 
3^9945811 
9950206 
3-9954597 



4.00351398 
4*0040203 
4.0044504 
4. 004S800 
4*0053092 
4.0057380 



4* 0061664 
4*oo'JS944 

0070319 
4.0074490 
00787^7 



4* 0081 594 4* 0083020 4. 0081446 , 



4* 00 1 04 1 1 
4*0014741 
4. 0019067 
4*0023389 
4* 0027706 
4. 0032019 



4. 0036338 
4- 0040633 

4- 0044933 

4, 0049229 
4.0053531 

4.0057809 
4. 0003092 



4,0070647 

4*00749^7 
4.0079184 



3-99S4773 
3*9989139 

3-999346^ 
3*9997828 
4- OO03 1 7 i 
4.0006510 

4.0010844 
4.0015174 

4. 0019499 
4-0023821 
4.0018138 
4- 003245^ 



995696 
9963365 

3-99^^7743 
3- 99721 16 

3 997M5 
3- 9980S4 



1-9879769 
3*98^4252 
3.98S8710 
3.9693163 
3.9897612 
3*9902056 



3.9906496 
3*9910931 

3*99^53^2 
3-99^97^6 
3,9934210 
3 > 99286a 7 



3' 9933039 

3- 993 7446 
3-9941851 
3.9946251 

3'99S0«J4 
3, 995^036 



8 



3*9!? 36 3 30 

3.983084^ 

3-983S36" 
3.^83986913.98 



3^9B 
U98« 

3' ^Hi 



3.98^ , ^ .., 
3,98578563-985 

3,98t>234i 3- 
3. 98668" ^ 3.984 

3.98: - '^ ' 



99594^3 
3*9963603 

9968180 
3^997^55^ 
3' 
3' 



3,9985209 



3-99895643* 9990000 



4.0036759 
4*0041063 
4.0045363 
0049659 
4.0053950 
4- 0058338 



4* 006352 



4. 00663724* 0066799 4* 0067217 



4*0083873 



9993916 
3.9998263: 
4. 0002605 
4. 0006943 

4.001 1377 
4.0015607 
4.001993a 
4*0034153 



9976931 

9961285 



3.998564. 



3* 99943 SO 

3.9998697 
4» 0013039 
4.0007377 



3*9SSwa36|3-9fe 
3.98846983.98 
3.98891553*98 
3-9^93^S3*9S 

3-9^057; 3' 
3*990*5 00 1* 

3* 99069 . 

3*991 ',3' 

3*99*5^" 
3*99202- 

3-99*4^5 

3.99334803,991 
3.99378883,991 
3-99433913- 

3- 994^^9<5 3* 
3.99|joSc^i* 

3-Os>sS4; 



3- 9959860 
3*9964241 
3.99686183 
3.9972990^ 

3-9977.^^^ 
i^_99gr72 



vrf 



3- 9071 



3*998608 
999043 s, 
9994 7 «5f •999$« 
999913' 3* 9999J 

4*00034734.000^ 
4< 00078104 



4. 0028 569 4* 0029001 



4* 003 



5 y 
1882 



110033313 4,0033744 4 

4*0037190 4- 003 7610 4» 003805 1 4. oo^ij^Si 
4. 00414934.00419244* 00433544- 00^2 
4. 0046223 4. 004665 3| 4* 00^ 



0045? 93 
4. 0050088 



4-0058666 



4,00710744*0071501 
4-00753444*0075771 
4. 00 7 96 i o 4. 006003 7 



4* 001 17104* oo>2 <4ji4^ 00 tlj 
4 * 00 1 6039 4< 00 1 64 72 4 00 1 C 
4* 0020364 4. oo207t_^6 4- ocai 
4*0034685 4*ooftji 164.0015] 



4*0029431 



4*0050517 



4 0059094 



4- 0062949 4. 006337 7 



4. 0084298 4, 008472414- 008^ I to^ 



4.0050947 .4^ oc 



4* 00 543 79] 4- 0054808 4. 0055237 4, 005 560Ci 



4-0059533 



4- 006765 ^ 4* 00680S* 4- oc68$ i« 
4.007 1918 4.007931; 4* oc7i:S 
4-007619S4.00766344. 007735 
4. 0080463 4- 0080889^4. 0081 31A 



,00298 

-00-41: 



4iOO|995f 



4 . 0063805 4. 00^4121 



4.008^^ 



:C T. XIX. 



Logarithiis. 



N'um 



io»6 ^r 



S^^ 




M* 



54- 



56- 



S7- 



2 DcgreeSj or 2 Haurs. 



008600a 
D090157 
009 4^0 V 
009875^6 
03000 
0723^ 



IH74 
15704 
J 993 

2837 
3^S^7 



3^797 
41003 

49403 
5778S 



6j974 
66155 

7^333 4 
74507 ^ 
7867; 
Sgg43 



87005 
51163 

953^7 
99467 
0203613 
0207755 



' 0211893 
.0^160^7 
» 02201 ^7 4. 
, 0224284 
> 0228406 
0232525 



,0236639 
I 024075c 
.0244857 
1 0248960 
.0253059 

;^57£54 

.0261245 

.0265333 

.0269416 

. 0273496 
.0277572 

p 0281644 



.0285713 

^0289777 

.0293838 

> 029789s 

. 030 1 948 

1^305997 



. 03 roo43 

.031408 
.0318123 

32^i>7 
.032618B 

4.01-^0214 



0086427 
0090683 
0094934 
00991b' 
03424 
0766 a 



4.0 



U89J 
16127 

^^^354! 
24576 
2879 
3300B 



372 iS 
41424 

45^^25 
49823 

54017 
58206 



62392 
66573 
70751 
741^24 

79^*94 
83259 



S742' 

9S73a 
99S82 
0204027 
0208169 



02(2307 
0216440 
0220570 
0224696 
0228818 
0232936 



0237050 
0241161 
0245267 
0249370 
0253468 

C2 57263 

0261654 
0265741 
0269834 
02 73904 
0277979 
0282051 



02861 19 
0390183 

0294244 
0298300 
03023 53 
0306402 4 

4 
4 



0310447 
0314489 
03(8526 
0322560 
032659c 
0^1^0617 



008685^ 
0091 10b 

009s 3 Sv 

G099605 

o 

o 



0:1848 
0S086 



12320 
16550 
20776 
24998 
29215 
33429 



37*^39 
41844 

46045 

5^243 
5443^ 
5862 



62810 
66991 
7U68 
7 S3 4a 
79511' 
83^76 



87837 

91994 
96147 
0200296 
0204442 
020H583 

oa 1 2720 
0216854 
0220983 
0225109 
0229230 
023334S 



0237462 

0241572 

024567 

0249780 

0253878 

0257972 



0262063 
0266 ( 50 
02 70233 
0274312 
0278387 
0282458 



0286526 

0290 590 

0294649 

0298706 

0302758 

030 6 So 7 

03[o85( 

0314S93 
0318930 

0322963 

0326993 

03-^1019 



0087279 
009(533 
0095784 
0003 c 
04272 
08510 



1^743 
16973 

21198 

25420 
296^7 

33^ 



38059 
42264 
46465 
50662 

S4SS5 
59044 



632^9 
67409 
71586 
7S759 
799^7 
84092 



88253 
92410 
96562 
0200711 
0204856 
0208997 



02(3134 
0217267 
0221396 
0225521 
0229642 
0^33759 



0237873 
0241982 
0246088 
0250190 
0254288 
0258383 



0262472 
0266558 
0270641 
0274719 
0278794 
0282865 

0286932 
0290996 
0295055 
0299 ( 1 1 
0303 ( 63 
o;^072i 1 

03ii25( 
03 1 5296 

03^933'^ 
0323367 

03^739^ 
ouH^i 



O0S7704 
0091 9 5ii 
0096 2 ot 
00454 
046 Lj6 
0S933 



1 3 1 66 

^739^ 
21621 
25842 

3^059 
34^7^ 



38480 
42685 
46885 
51082 

55^74 
59462 



63647 
67827 
72001 
76176 

S0344 
84508 



88669 
92825 
96977 
0201 126 
0205270 
020941 1 



<^2i3 547 
02 1 7680 
0221808 
0225933 
0230054 
0234171 



0238284 
0242393 
0246498 
0250600 
0254697 
0258791 



026288 1 
0266967 
0271049 
0275127 
0279201 
0283273 



0287339 
0291402 
0195461 
0299516 
0303 5 68 
0307616 

03(1660 

0315700 

03^9737 
0323770 

03^7799 
0331824 



0088(30 
0092384 
0096633 
008 7 8 
05120 
09357 



(3590 
17818 
22043 
26264 
304S0 
34692 



0213961 
0218093 
022222 1 
0226345 
0230466 
0234582 



0238695 
0242804 
0246909 
0251010 
0255107 
0259200 



026^^59 
0267375 
oa7HS7 
oi7SS3^ 
0279609 
0283679 




0287745 
0291808 
0295867 
0299922 
0303973 
0308020 

03 ( 2064 
0316104 
0320140 

^3=^4173 
0328201 
0332226 



00S8556 
0092809 
0097058 
01303 

05544 
09780 



HO 13 
1824J 
22465 
26685 
30901 
35113 



393^ 

435^5 

477^5 

5(920 

56112 

6010c 



6448^ 
6866"^ 
72838 
77010 
8(177 
^5341 



89500 
93656 
97807 
020(955 
0206099 
02(0238 



0214374 
0218506 
0222634 
0226758 
0230876 
0^4994 



023910''- 
02432(4 
0247319 
025(419 
0255516 
02 596o<* 



026369^ 
026778; 
0271 86 (i 
0275942 
0280016 
028408 f^ 



0288152 
0292214 
0296272 
0300327 

03043 7 S 
0308425 



03(2468 
0316508 

0320544 

032457^ 
0328604 
0332629 



008898 J 
0093234 
0097483 
oioi; 
Of 05967 
01 10204 



011443^ 
o 1 1 8664 
0122887 
012710; 
0131323 
0135VS4 



0139745 

OH194S 
0148144 

0152340 

0156531 

0160718 



0164901 
0169080 
0173256 
0177427 
0181 594 
0185757 



0189916 
0194071 
0198222 
0202369 
0206513 
0210652 



0214787 
0218919 
0223046 
C227170 
0231289 

0^35405 



0239517 
0243625 
0247729 
0251829 
0255^26 

02600 1 $: 



0264107 
0268192 
0272273 
0276350 
0280423 
0284492 



0288^561 
029262c 
029667S 
0300732 
030478^ 
030883c 



0312872 
0316912 
0320947 

03H979 
03^9007 



0089407 
00936 50 
009790 
010215 
01 0639 J 
0110627 

01148 59 
01 19086 
0123310 
0127529 
0131744 
o_i3Wi 

0(40lt>2 

0144365, 

0(48564 

0152759 

0156950 
0161137 



0165319 
0169498 

0173673 
0177844 

0182010 
0186173 



0190332 
0194486 
0198637 
0202784 
0206927 
02 r 1 066 



0215201 

0219332 

0223459 

0227 

C231701 

0235817 



SS34 

4 
4 



0239928 
02440^6 
0248139 
0252239 
0256335 
0260427 



0264515 
0268600 4 

0273';8o 
0276757 
0280830 
0284899 



0288964' 

0293026 

0297084 

0301 138 

03051 

0^09234 



884 



0313277 

03*73' 5 

032 3 50 
0325382 
0329409 
«^333433 



00898^2 
oo94'3fe4 
0098332 
0102575 
c 1 c68 1 5 
01 mo;q 



0115282 
01 19509 

012373* 
0127951 
0132165 
0136376 



0140583 
0(4478^ 
0148984 
0153178 
0157369 
o»6 u55 

0165737 
0169916 
01 74090 
oi78;6o 
0182427 
Qi 86589 

019-747 
0194902 
0199052 
0203 1 98 
0207341 
021 (479 



021 5614 
0219745 
0223871 
0227994 
02321 13 
023622^ 



0240339 
0244440 

0248549 
0252649 
0256744 
0260836 



C264i;24 
0269008 
02730S8 
0277 T 65 
028*237 
0285306 



02S4371 
02934;;2 
02974ti^ 

0301543 
0305502 
03096^^ 



03(3681 
03 177* 'J 

032 1 7 ^H 
01257^5 
032^81.. 



%%'L C. T. XIX. 



Titbms, 



J^um 



3 Degrees, or 3 Hours- 



4* 0362 2 kj; 
+, 036618^^^ 
4.0^7027 
4.037416: 
4^37^i4> 
4, ojSaaxt 
114*038610: 
4*039017 
4.0394141 
4* 039810^ 
4- 04" 2o6f 



4' o 



1123 ;. 04-0499929 



»^5 



C 



V03ua3^ 
^.03382;; 
4.034227. 
*. 034638 L 
+0350^9 

^ Oi;42Q/ 



4» 040602 
4.040997; 
4- 04 « 592 7 

4,0417873 
4.0421816 
4-042^75^ 



042969 E 
043362^ 

044 I 47 f 
044 559^ 
«>4493 * 5 



4.0453230 
4.o457i4r 
4* 046 1 04S 
4-0464952 
4.0468853 
4*047^749 



4. 047664s 
4*0480532 
4*0484418 
4,0488301 
4, 0492180 
4* 049630 



4-0505798 
4.0507663 
4,0511 gn; 
4.0515384 
4.0^19239 



4» o ^2^309 1 
0526939 
05^0784 
0534616 
0^38464 

0?4t29Q 



.054613 

oS499;9 

>0Sf57«3 
.055760; 
. 05614^3 
. o053;7 



033865 
0342674 

0346686 
03 5069^ 
0154698 



0358698 
036269 
036668a 
0^70678; 
0374663 
_037864'i 

0382624 

0386599 

0390570 

^394538 

039850 

0402462 



04064 [ 9 
0410372 
04 r 432 2 
0418268 
0422^10 
0426149 



0430084 
0434016 

0437944 
0441869 
0445790 
0449707 



04 5362 J 

0457531 
0461438 

0465342 
0469242 
Q473i3^ 
0477031 
04R0921 
0484B06 
0488689 
0492 568 
0496444 



0500316 
0504184 
0508049 
051 191 1 
0515770 
0519624 



0523476 
0527324 
0531 169 
053 50 re 



4 

4 

4' 

4' 

4-0538848 

X. o;42682 



05465T4 

055034* 

0554166 

05 57*>S7 
0561804 
056-61' 



0335042 
0339360 
0343075 
0347087 
03 5 J 094 
0^^5098 



0359098 
0363094 
0367087 
0371076 
0375062 
0379044 



038302r 

0386996 

0390967 

0394934 
0398898 
0402858 



4- 0335444 
4.0339462 

4' 0343477 
4*0347487 
4^0351495 
4-035549^^ 



4« 03 5949^ 
4^0363494 

4* 0367486 

4* 037*475 
4.037546c 
4.0379443 



0406814 
0410767 
0414716 
0418662 
0422604 
0426543 



0430477 
0434409 

043S337 
0442261 

0446 1 8 1 

0450099 



0454012 

0457922 

04618294 

0465732 

0469632 

0473iiJ 

0477420 

0481309 

0485^195 

0489077 

0492956 

049683 



0500703 
0504571 
0508436 
0512297 
0516155 
0520010 



0523861 
0527709 
0531553 
0531394 

0539*35 

0543066 



054689 

0550724 

0554548 

0558369 

0562186 

0566000 



0383419 

03^7393 
0391364 

039533 

0399294 

0403254 



0335846 
0339864 

0343 8 7 *i 
034788^ 
035189^ 
.035589S 



0359898 
0363893 
,0367885 

.0371S74 
0375858 
0379839 



040721c 
041 1 162 
04 1 5 1 u 
0419056 
0422998 
0426936 



4-043087 
4* 0434802 
4-0438729 
4,0442653 
4-0446573 
4. 0450490 



4*0431*64 

4.0435^9 
4*0439122 
4.0443045 
4t 0446965 
4. 0450682 



045440-^ 

04583L3 
04622 19 
0466125 
0470021 
04739*7 



0477809 
048 1 698 
0485583 
0489465 

0493343 
0497218 



0501090 
0504958 
0508822 
0512683 
0516541 
0520395 



0524Z46 
0528093 

053*937 
0535778 
0539615 

054344'^ 

0547*79 
0551106 

055493^ 
0558750 
0562567 
0566381 



.0383617 
.0387791 
0391761 
0395727 
0399690 
0403650 



4. 0407605 
4'04rj557 
4*0415506 
4.0419451 
4. 0423392 
4*0427330 



5 



0454795 
0458704 
O462610 
0466512 
047041 1 
0474306 



0478198 
0482087 
0485972 
0489853 

049373* 
04976064 



4,050(477 
0505344 
0509208 
4,0513069 
4,05169261 
4.052078c 



052463 

052S478 

0532321 

0536162 

0539999 

054383 



0547662 
0551489 
0555312 
0559132 
0562949 
0566763 



033624& 
0340265 

0344^79 
0348289 
035229(: 
0356298 



0360297 
036429^ 
0368284 
0372272 
0376257 
0380237 



0384214 
0388188 
0392158 
0396124 
0400086 
0404045 



►0336650 
» 03 4066 7 
0344680 
. 0348690 



03 §2696 4. 0353O9t 



4.0356696 



03*0697 
0364692 
0368683 
037267*1 
0376655 
0380635 



0408001 
041 1952 
04 1 590G 
0419845 
0423786 
04277^3 



0431657 

0435587 
04395 M 
0443437 
0447357 
0451273 



0455166 
0459095 
0463000 
0466902 
0470801 
0474696 



0478587 
0482475 
0486360 
0490241 

0494 M 9 
0497993 



0501863 
0505731 

0509595 
05*3455 
0517312 
0521166 



0525016 
0528862 
0532706 
0536546 
0540383 
0544215 



0548045 

055187 

0555694 

0559514 

0^63330 

0567143 



4 
4 
4 
4 

4' 

4^ 

4.0384612 

4 
4 



4-0337052 

4<Ojl4E06b 

4.0345081 

4.034909? 



4*035709^ 



4* 036 1 097 
4*0365091 
4.0369082 
4-0373070 
4*037705:? 
4. 0381033 



^ ^ _ 4, 0385009 
03885854.0386982 

^039^554 
.0396520 
* 0400482 
.0404441 



4-0392951 
4, 03969 \ ? 



8 



4. 0361 4 ^t 
4.03654^1 
4.0369481 , ^ 
4- 037346^4- 03 



4 037745 

4.0381431 



4^0400878 4- 0401274 
4' 04048 V 



4, 0408396 4« 040879 1 4, 04091 874* 0409$!! 
' - 4,04131374,0113531 



.04123474,0412742 

. 0416295 4. 0416690 

. 0420239 4. 0420633 

4.04241804^0424574 

4.0418117 4.0428510 



4.04320504*0432444 



.0435980 
, 0439907 
,0443829 
^0447749 
« 0451664 



4.0436373 
0440299 
0444222 
4.0448140 
4,0452056 



0455577 
0459485 
0463391 

-046729^ 
047 1 1 90 

.0475085 



045596S 
0459876 
0463781 
0467682 
4. 047 [ 580 
4.0475474 



D478976 
0482864 
0486748 
0490629 
0494506 
0498380 



0502250 
.05061 17 
0509981 
0513841 
0517697 
0521551 



0525400 
0529247 
0533090 
0536929 
0540766 
0544598 



0552254 
0556077 



.0563712 
.05675 



4. 04 1 7084 
4. 043 1 02 S 
04^496$ 
4. 0428904 



4-0432837 
4*0436766 
4.0440693 
4' 04446 14 
4-0448532 
045*447 



4*045635914-04 
4.0460267 
4, 0464 1 7 1 
4, 0468072 
4-047iQ7ol4'O4;* 
04758644*047' 



0479365 
4*0483253 
4.0487136 
4* 049 10 1 7 

4' 0494894 
4.0498767 



4*050263 
4. 0506504 
4-0510367 

4.0514127 
4. 051S083 
4, 052rt936 



4- 0525785 
4*0529631 

4-0533474 
4.0537313 

4- 0541 149 
4. 054498 i 



4.0548428 4, 054881 1 
4 



4. 05 52636 4. 05 53019 4- 0553 

^y^^^ft 4'05«;6459 4,o55684i 4-055; 
0559896 4. 0560278 4,05606504. o|6i 



4*056700 



4' 03854c' 
4*03893; 
4,039334b 
4*0397313 




4* 033745V 
4. 0341 47c 
4- 034548s 
4-oj4949« 
4 P3S3*97 „ . 
4-03 574S>^4-Q35 ? 
4-03 



4< 
4-03 



4^0;;: 

4- C ib*r?3i^l 



4*0405232 



4' 0397?c^ 

4,04016:^ 
4, 0405M 



*04JJI 
.0431 



4- 04606571 
4.046456*1 
4* 046^4 



4- 04797 54 4-0 
4.0483641 
4,0487525 
4-0491405 
4.0495281 
0499154 



4- 0503024 4- 050341 

4. 0506890)4- 050727 

4- 05*0753 

4* 05 1 46 1 2 4' <>S '4^ 

f. 0518468 

4,0522321 



4*052655 



4.05261 7c^ ^ 

4*05300164-^53 
4-05338584-05341 
4 05376974*0535 
40f4i53t|4-054J 
4-05453^5 



V-0549*93 4 OS49 



4.05640934,0564475 



4 05681874.05 



©4M 
4049IJ 
4- 0495 

4* 04^ 



TABLES 



f »a 



SEVERAL PURPOSES. 



Vqa 
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r. XX. 






■ 


Equations tc 


1 Equal All 


itudcs for Noon 


* 


" 


Si 








1 


Interval between the Observations. 


1 


Lous ltd lie 1 






of th 


e 


1^ 40' 1 


a"- 0' 1 


f' 10' \ 3^ 40' 1 


4*^ 0' 1 


4^ 20' 


4b 40' I 




Fir it 


^ecoiiii 


First J 


iecond 


Firii' 


^ ceo ml FJnt 


^econil 


FlT^ 


Secontl 


Ftrn 


^eLOnei 


Pirtt 


!>e<ofiiil 


J 






pAlt 


part 


pan 


part 


part 


p^ii 


p^rl 


part 


part 


part 


part 


pit 


1^11 1 


p»rt 


^ 






- 


+ 


- 


+ 


- 


+ 


— ; 


+ 


- 


+ 


- 


+ 




s 


c 


^/ 


ft 


if 


if 


y,^ 


a 


H 


H 


fi 


ti 


H 


a 


rf/ 


liv 




o. 


& 


'j;.:^; 


0, GO 


Mv47 


0,00 


*S»S7 


0, 00 


i5t68 


0,00 


15,79 


0,00 


M*9< 


0, 00 


16,08 


0,00 






** 


i5,ab! 


0.49 


^5-38 


0,49 


TS*4« 


0,49 


Hr%^ 


0,46 


15,70 


0,48 


'5*^3 


0,48 


VS»9^' 


-WS 






10 


TS,OV 


o,9K 


15,19 


0,97 


i5i^S 


0,96 


IS. 3^ 


o»95 


15,50 


0,93 


i^, t 


0,92 


l5,Kr 


^Sg 






^S 


Ml 7^ 


N44. 


14,90 


'.4.t 


14, 9< 


f|4J 


I 5, og 


I139 


15,20 


'.3^ 


'5.33 


^33 


r5>4^ 


',30 






ao 


t4>4* 


11^5 


14, 5 r 


uH 


14,6c 


1,82 


J 4> 6g 


^*79 


i4tS« 


1,7ft 


14, 9 r 


1*73 


15,06 


VfH 






%\ 


t ,^* 94 


2,23 


I4t02 


2i %l 


14^ tCJ 


2, 18 


14, 2C 


2,15 


Mt3» 


2, 12 


«4t 43 


-tcg 


M.SS 


2, 03 








— 


+ 


-* 


-f 


- 


+ 


— 


+ 


— 


-f 


- 


+ 


«. 


+ 




I. 





^3^3^ 


^>S.^ 


»3'44 


2,52 


^^» ^3 


2^49 


13,62 


a»4S 


'3wa 


2,42 


i3.«3 


^.39 
2,61 


'3»95 


2,32 






^ 


t2,7^ 


^*79 


12,76 


^w7 


(2184 


2, 73 


12,93 


2,69 


lq,02 


2,66 


'3*».. 


^3*^^ 


*»S5 






10 


Hs9i 


2*97 


ti,99 


a- 93 


12,06 


2,8g 


12, 14 


2,85 


t2,23 


2,82 


12,33 


2,76 


1^*4^ 


2,7<^ 






i-; 


1 1 , of 


3^ ^3 


11,12 


3>oi 


1 tf ^9 


2,97 


1^27 


^'93 


'^35 


2,90 


ri,4i 


^.H 


J'.SS 


2, 76 






ao 


lO, M 


3»^4 


10, 16 


3,01 


10,22 


^t97 


10, 2 V 


^1 g3! 


;o,37 


2, go 


iO,4^ 


2,82 


10,55 


a»7^ 






a^; 


9,0V 


2,9s 


9i I £ 


^^gt 


9' ^7 


2,87 


9'^?^ 


2,83 


9,30 


5.7^ 


g,3tJ 


Jt73 

+ 1 


9,46 


2,70 








— 


+ 


— 


+ 


— 


+ 


— 


+ 


^ 


+ 


~ 


— 


4 




IL 


o 


7^9^ 


2>72 


7*99 


a. 71 


8,04 


2,68 


8,09 


2,64 


S,i? 


2tSS 


8,2. 


2,;^ 


6,3. 


a, 50 






^ 


6,75 


2,42 


6,7a 


2,42 


6,82 


^'39 


6,8- 


2*36 


6,g2 


^»33 


6,9b 


2,29 


7^0S 


a>23 






to 


Si4c 


a, 08 


5>$i 


2,06 


S'SS 


2,03 


StS9 


2, 00 


5>63 


1,96 


S.^*> 


^ 9 ^ 


5.7* 


1,89 






It; 


4»i*^ 


1,63 


4.i*J 


1, 6t 


4.2 1 


1. S9 


41^4 


^57 


4»26 


iiSS 


4i3^ 


1,5^ 


4^34 


't49 






so 


2, He 


!,$£ 


2,81 


1, 11 


2,83 


I, 10 


2,85 


1,08 


2, 86 


t , 06 


2, go 


r,Q^ 


2,9= 


t,02 






as 


«i4=^ 


0, 5ti 


i»4i 


<3*S7 


i»4"- 


0, 56 


^43 


0,55 


^U3 


«^'?S 


i,4S 


0, ;Jt 


n4 


0,52 








+ 


+ 


— 


+ 


-_ 


+ 


- 


+ 


— 


+ 


— 




IIL 





0|OC 


00 


0,00 


0,00 


0,00 


0, 00 


0,00 


0^00 


0,00 


0^00 


0|€D 


o,oo 


0,00 


0,0c 






s 


Jj4t' 


^> 57 


'»4i 


0,56 


1,42 


0, 56 


»t43 


0, SS 


1.43 


1,00 


',45 


°»5^ 


1,4^^ 


0,52 






10 


ft, 8c 


1, 12 


2,81 


1, 11 


2,1*3 


ip 10 


2,85 


1,08 


2,86 


3,«9 


1,05 


2,92 


1, 02 






M 


4, It 


1^63 


4j17 


t, 61 


4,^0 


iiS9 


4.23 


''S7 


4 26 


^55 


4*3^ 


1,52 


4t33 


1,49 






ao 


S»4S 


2>0fi 


';'49 


2,05 


5*5^ 


2,02 


S* ?'^ 


1,99 


5,60 


1,98 


5.6^ 


^9,1 


S.7C 


1,89 






a? 




2,42 


6,7; 


2i4I 


6,79 


2,38 


6,84 


2,3; 


6, 90 


a»33 


^gs 


2,26 


7t02 


2,22 








+ 


— 


+ 


~ 


+ 


— 


+ 


— 


H- 


— 


-f 


— 




IV- 


o 


7»9^ 


2,70 


7^94 


2, 70 


7»99 


2,66 


8,05 


2,62 


8,12 


2,59 


8,19 


2,53 


6.2; 


a^4g 






S 


9v03 


*t9^ 


9,06 


2,^9 


g, 11 


2,«5 


9t '7 


2, Hi 


9,26 


2, 76 


9.3^ 


a, 72 


9>4s^ 


2,6; 






lO 


JOjOfe 


3,02 


io»09 


2,99 


(01 15 


2,95 


1 0, 22 


2,90 


10,32 


2,86 


[Q,40 


a,K2 


10,49 


2,7^ 






ij; 


UfOC 


3,02 


(^^f^'i 


2,99 


I 1, JO 


ai9S 


II, 18 


aigi 


11,28 


2,86 


^13^^ 


2,8 


n,47 


, ai7^ 









in«4 


2,94 


11,89 


2,91 


11, q6 


2,^7 


12,04 


2,84 


12,15 


i^»79 


12,25 


a,T^ 


ia»3S 


2,69 






%t, 


'4,5^ 


2^77 


12,65 


^r74 


12,7s 


2, 70 


12, 8t 


2,66 


12,92 


2*^5 


13,0^ 


2,^.:. 


1^1 n 


^r53 








+ 


— 


+ 


— 


+ 


— 


+ 


- 


+ 


— 


+ 


~ 


+ 


~ 




V. 


o 


E3,t2 


2,51 


'3^3' 


2,50 


'3' 40 


2,47 


T3i49 


2| 41 


13,60 


2j40 


'3.7^ 


2,36 


'3.83 


2,32 




■ 


<; 


t3,Hi 


2, 19 


n,8B 


2> ig 


^3' 97 


2, 16 


14*07 


2i 13 


14,19 


2, 10 


i4f3^ 


2,06 


U,43 


2,03 






to 


14,2^ 


1,81 


1405 


1,82 14,44 


It 80 


U. S4 


«i77 


14,66 


ii7? 


14180 


1,72 


Ml 93 


1. 6q' 






M 


t4,66 


1,40 


14,74 


I, 41 14,83 


U3g 


t4t93 


f*37 


15,05 


't35 


15,19 


".31 


15.3* 


1,1^0 






20 


Ut9^ 


0,94 


15,0^ 


0|o6 [^4 12 


c^^gs 


15,22 


0, g4 


ISO? 


0,91 


1 5*49 


0,90 


\t,M 


0,89 






^S 




0, 49 


15,22 


o»49 M'3' 


0,48 


«5'4i 


o»47 


'5^53 


0,46 


15,66 


Oi4S 


1 5« 82 


o,4> 








— 


+ 


- + 

0,00 IS, 4c 


— 


-f 


— 


+ 


— 


+ 


- 


+ 


*- , 




VI. 


o 


'S»27 


0,00 


15,31 


0,0c 


JS»5i 


0,00 


IS' 63 


0, 00 


tS*7«> 


0,00 


15,90 OtOOl 



pc. 






Eqimtions to 


Equal Altitudes for Noon. 


. .. 










Interval between the Observations. 


Longitude 


, 


of tko 
Sun. 


5" 0' 1 


5b ao' 1 


sH V 1 


6»» c/ 


6H 20' 


6i« 40' 


7ho' 1 




First 


Secono 


First 


Seconii 


Pint 


Second 


Pint 


Secpnd 


First 


Second 


rtm 


Second 


First 


Second 




part 


part 


part 


part 


part 


part 


part 


part 


part 


p.rt 


part" 


part 


p»rt 


part 




— 


+ 


- 


■h 


- 


+ 


~ 


+ 


*- 


+ 




^ 


— 


+ 


• o 


N 


it 


if 


M 


ti 


// 


«/ 


it 


u 


II 


// 


V 


II 


a 


O. o 


16,23 


0,00 


16.39 


0,00 


*6.SS 


0,00 


16,73 


0,00 


«6,03 
16,83 


0,QO 


17.16 


0,00 


17,40 


0,00 


s 


16,13 


o»43 


16,29 


0.43 


16,45 


0,4a 


16,63 


0,40 


0,40 


17,06 


0.39 


'2.30 


0,36 


lO 


«St9^ 


0,86 


16,09 


0,86 


16,25 


0,83 


«6,43 


0,80 


16,63 


0.79 


16,86 


0.75 


i7,-io 


0,7a 


ij 


iS>^* 


1,26 


«S»76 


1,25 


JS.93 


1,22 


16, 12 


I, 16 


'6,33 


1,13 


^6,55 


I, 10 


16,80 


1,05 


ao 


iS»ao 


1,66 


'S»3S 
'.4,83 


1,62 


»S.Sa 


i.S8 


^i^i^ 


1,82 


15,90 


1,46 


10, 12 


1.43 


'6,33 


1,36 


as 


14*69 


i»99 


1.93 


15,00 


1,90 


15,16 


'S.36 


1,76 


«^,56 


1,7a 


JS»79 


1,63 




.. 


+ 




+ 


.- 


.+ 


— 


+ 


— 


+ 


— 


+ 


— 


+ 


I. 


14,08 


2,26 


14,22 


2,22 


14,36 


2, 16 


'4. S3 


2,09 
2,28 


14.7a 


2,02 


14,92 


^95 


15,12 


',87 


s 


»3»36 


2,^0 


13. SO 


2,42 


13,66 


2,36 


13,80 


^3.96 


2,22 


14,16 


a, 13 


'4.35 


2,05 


10 


i»»S6 


2,66 


12,69 


a. 59 


12,82 


2,52 


12,96 


a, 43 


13. »3 


a, 35 


'3.30 


2,26 


^3»49 


2, 19 


«s 


11,66 


2,72 


11,76 


2,66 


11,90 
10,86 


a>S9 


12,03 


2, 50 


12, 19 


2,4a 


'a»3S 


a, 33 


12,52 


2,35 


20 


10,66 


2,72 


10. 7S 


2,66 


2.59 
a. 48 


11,00 


2,50 


ir, 13 


2,42 


11.29 


2,32 


11.45 


2,23 


»5 


9. S5 


2,62 


9,66 


a.S5 


9.75 


9»«6 


2,42 


9t99 


2.33 


10, 12 


2,23 


10,26 


a.'S 






■f 


«. 


+ 


«- 


+ 


.. 


+ 


^ 


4- 


— 


+ 


-. 


+ 


II. 


«»39 


a»4S 


8,46 


a, 39 


8.55 


2.3a 


8,6s 


2,25 


8.75 


2, 16 


8,86 


2,09 


• 8,99 


2,0c 


S 


7»'a 


2,19 


7.19 


2.13 


7,26 


2,06 


7.3s 


2,00 


7,43 


1.93 


7. S3 


1,86 


7»63 


1.79 


10 


St 76 


1,85 


Si 83 


1, 8c 


5.90 


1,36 


S»9<> 


1,70 


6; 03 


1,66 


6,12 


^59 


6,20 


1,5a 


«5 


4»39 


'i4S 


4.43 


1,40 


4»49 


4»S3 


^33 


4,59 


1,30 


4,63 


''Vi 


4.70 


1,20 


20 


a*95 


1,00 


a. 99 


0,98 


3.0a 


o»9S 


3.0s 


0,9ft 


3' 09 


0,90 


3>«2 


0,86 


3»i6 


0,83 


as 


If 49 


0, 50 


1,50 


0,50 


i>Sa 

+ 


0,49 


I. S3 


0,46 


''SS 


o,4S 


1,56 


0,43 


1,60 


0,43 




+ 


— 


+ 


— 


- 


+ 


— 


+ 


, — 


-: + 


~ 


+ 


— 


III. o 


0,00 


0,00 


0,00 


0,0c 


0,00 


0,00 


0,00 


0,00 


0,00 


^0,00 


0,00 


0,00 


0,00 


0,00 


S 


It 4^ 


0,50 


I, SO 


0,5c 


i.S' 


0,49 


'.53 


0,49 


'♦55 


0.45 


1,56 


""»*? 


1,60 


0,43 


lO 


af9S 


0,99 


a. 99 


0,96 


3,02 


o>9S 


3.0s 


0,9a 


3»o« 


0,89 


3,12 


0,86 


5.»6 


0,83 


IS 


4»3^ 


^43 


4.42 


1,40 


4.46 


1,36 


4.ja 


1,32 


4»S<> 


I,2« 


4.63 


^as 


4,70 


1,20 


20 


S»7? 


U83 


5. 8a 


'••79 


S.90 


i»73 


S.9S 


1,69 


6,02 


if 63 


6,10 


''52 


6,19 


'.Sa 


»5 


7,08 


2, 16 


7.«$ 


2, IC 


7.a3 


2,05 


7t3a 


^99 


7»40 


'»93 


7.$o 


1,86 


7,60 


1.79 




■f 


~ 


+ 





+ 


— 


+ 


— 


+ 


— 


+ 


— 


4- 


— 


IV. 


8.33 


at43 


8,42 


a.3S 


8,50 


2,30 


8^60 


2,23 


8,70 


2, 16 


8,82 


2,09 


8.9S 


2,00 


S 


9tS<^ 


2,60 


9^60 


aiS3 


,9.70 


a, 46 


9,80 


2,38 


9.9a 


2,32 


10,05 


2,23 


10,20 


2,15 


lO 


«o«S^. 


2,70 


10,69 


2,6^ 


40,8o 


a.SS 


io>9a 


2,46 


11,05 


2,40 


11,19 


a, 3a 


»»»3S 


2,22 


»S 


11,56 


*»7» 


11,69 


2,66 


ji,8o 


2,56 


J 1. 93 


a, 49 


13,08 


2,40 


'a, 23 


2,32 


12,42 


2,22 


20 


12, 4^^ 


2*63 


ia,58 


2,56 


12,72 


2,50 


12,86 


2,42 


«3.03 


a, 33 


13,20 


2,25 


13.40 


2, 16 


25 


13,-2^ 


a»49 


^^38 


2,42 


^3.53 


ai3S 


>3.70 


2,28 


13, 86 


2,20 


14,05 


2, 12 


'4.25 


2,05 




+ 


— 


+ 


— 


+ 




+ 


— 


+ 


— 


+ 


— 


+ 


— 


V. o 


^3f9^ 


2,26 


14,10 


2,2c 


'4.a5 


2,15 


14,4a 


2,09 


14,60 


2,02 


14,80 


N93 


15,00 


1,86 


s 


HtS^ 


^99 


U.7a 


1,9: 


14*86 


i»89 


15.03 


1,82 


15,22 


1,76 


».5.42 


1,70 


«|,63 


1,6^ 


10 


1 5, 06 


1,26 


15,22 


1, 6c 


•S.39 


1,56 


'5.SS 
15,96 


^»Sa 


J J. 71 


1,46 


iS»95 


1.42 


16, 16 


1.36 


IS 


»?.4' 


15,62 I<2,^ 


15.79 


1,20 


T, 16 


16, 16 


^«3 


16,36 
16,69 


1, 10 


1 6, 6c 


1,05 


20 


'S»76 


0,86 


I Si 9a 0,8$ 


16, 10 


0,83 


16, 29' 0, 80 


>6,49 


0.79 


0.75 


16,92 


0,72 


as 


«S»9 


CH43 


i6| 12 


'5*43 


16,30 

+ 


0,42 


16,49 o»4a 


16,69 


0,40 


16,90 


0.39 


'7.13 


0,36 




+ 


— 


+ 


— 


+ 


+ 


*. 


4- 


- 


+ 


— 


VI. 116,05 


o,co 


16,22 0,0c 


16,40 


0,00 


16, 59 0,00 


16^80 


0,00 


iTVOc o,oo| 


'7.a3 


0,00 



*35 



C. T XX. 



Equations to Equal Altitudes for Noon." 



1 




1 


Interval bet^vcen the Observations, 




Longitude 




1 






7^ 50' 1 


f 40' 1 gh 0' 1 


8^ 


20' 


8' 40' 1 


9h 0' 1 


9^ 20' 1 




Fiist 


^ecoiiU 


First b 


iCi^or^d 


Fkit 


Second 


First 


^ccnilfi 


rust 


Sccodii 


First 


StcoiiL 


Fim 


lecopil 






— 


n^^t 


pavt 


part 


part 
+ 


p.irt 


part 


p^rt 


part 

4- 


pan 


part 


pirt 


pArt 


part 


», *l- 




— 


+ 


- 


+ 


- 


+ 


- 


+ 


— 


-r 




s 





// 


jr.f 


/^ 


/if 


M 


// 


*i 


*t 


fi 


n 


tf 


if 


4§ 


u 




O- 


o 


'iM 


0)00 


'7i93 


0,00 


18,33 


OjOO 


18, ss 


0,00 


18,88 


0,00 


19,23 


0,0c 


19,62 


0,00 






s 


17,56 


Of 3^ 


^7.^3 


0^33 


18, t2 


0,32 


18,43 


0,30 


18,76 


0,26 


ig, 12 


0,2: 


^9*0 


0,1^! 






lO 


f7t35 


0,69 


17,61 


0,66 


'7t90 


0,61 


18^20 


0,59 


«t*f53 


^tS3 


[ S, 9c 


0,5- 


•9i^> 


0,46 






^S 


7.02 


I|0O 


17.29 


0,95 


17,^6 


0,90 


I7f«| 
'7»3^ 


0,8^ 


j8, j8 


Of 79 


.8,52 


0,74 


:8,8b' 


0,tKJ 






ao 


.6,56 


1,30 


16,82 


1,33 


17* 1^ 


I, 16 


1, re 


i7f7o 


1,03 


(B,o.^ 


0,9^ 


.8,38 


0,86 






^5 


t '^J, 00 


i,5^> 


t6,2J; 


ip49 


16,53 


1,40 


16,80 


If 32 


17, to 


1,22' 


'7i4^ 


1, \\ 


• 7f 7^' 


t»03 








— 


+ 


" 


+ 


— 


+ 


^ 


+ 


— 


+ 


~ 


+ 




h 





•S'33 


1,8c 


14,80 


1*70 


^S.83 


1,60 


16, to 


i.S 


16,38 


N40 


16,7c 


If 30 


*7»©3 


1,20 






S 


14.5*^ 


h^H 


k86 


15*03 


if75 


15,38 


1,6^ 


^5i55 


''5 5 
1,66 


^5i«5 


U43 


16, 16 


1, IT 






to 


r_^,69 


ti,09 


13.90 


1,99 


H»r3 


1,86 


i4f3^ 


1,7: 


14,62 


t4,8b 


if?a 


15, 16 


«- : , 






H 


taijo 


a»iS 


12,90 


2,03 


»3> "3 


1,92 


^3»33 


1,8, 


f3.S& 


1,69 


13,82 


If 56 


14, 10 


\. - j 






%o 


i [,62 


s,t3 


It, 80 


2,04 


ir,99 


1,92 


13,18 


1,80 


12,40 


1,69 


-2,63 


If 5^> 


\ 1, 88 


^43 






»; 


TO, 4a 


2,0; 


io, 59 


UqH 


10,75 


i,«5 


JO,9j 


^73 


' If 13 


i,6ai 


'N31 


I, 50 


11,56 


!,V 








«• 


+ 


— 


+ ' 


- 


+ 


- 


4- 


- 


+ 


- 


+ 


- 


4- 




11. 





9, la 


1,92 


9t«^ 


f»t*3 


9,43 


1^73 


9,5a 


i, 62 


9f7> 


1,50 


9f93 


'f4Q 


10,13 


',a7 






S 


7. 73 


1,7^ 


7.1*^^ 


1,63 


7*99 


^S5 


8,13 


'.4S 


S,36 


'»33 


«»43 


t,25 


8, 60 


M3 






lO 


t»i^9 


i»4> 


<^»39 


109 


6,49 


1,3 a 


6t6o 


h ^3 


6,72 


^^n 


6,85! 


j>os 


6,99 


0,9^ 






^5 


4*7'^ 


1.15 


4, Ss 


[| TO 


4f93 


I103 


Si 03 


0,9b 


51 ^0 


0,89 


5,30 


0,82 


St 30 


o,7S 






S3 


3,12 


Oj8o 


3,26 


0,76 


30^ 


0,73 


3' 3^ 


0, 66 


3i 43 


OI62 


3fS^ 


0,56 


3ff 
1,80 


0,53 






^; 


hba 


0,42 


1,6:; 


0, 39 


1,66 


0,3^ 


If 70 


<^t 33 


^ 73 


0,33 


1,76 


0,28 


0, j6 








+ 


_ 


+ 


- 


+ 


— 


+ 


^ 


H- 


— 


+ 


« 




IIL 





0,00 


0,00 


0,0c 


0,00 


0,00 


0,00 


0,00 


0, OQ 


0,00 


0,00 


0,00 


0,00 


0,00 


0,00 






S 


it^i 


0,42 


^63 


Of 39 


1,66 


0,36 


1,70 


1 <^i 33 


*f73 


OfS^ 


1,76 


0,28 


1,80 


P,3^ 






to 


3,21 


0,80 


3,26 


0,76 


3f3' 


0,71 


3*36 


|o,66 


3i43 


0,63 
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^5 
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13* 43 
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2, 70 
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— 
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- 
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— 
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— 


— 
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— 


XI. o 


Kh^7 
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14,08 


2*54 


14,16, 3j49 


14*30 


2.45 


14*43 


2. 40 


5 


14,13 


2>3I 


14*42 


2,27 


H^5J 


3,24 14,61 
i*86js5,oj 


2, 21 


14, 70 2, 16 


14*83 


2, 13 


14. 9« 


S, JO 


lO 


H*.9J 


Iifij 


14*84 


I, 88 


'4*93 


i*8j 


15.15' 1,78 


15,26 


t*l6 


15*40 


'* 73 


JJ 


14.90 


1,40 
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^45 


^5'^S 


1.43 


iJ.j5 


1*41 
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i;*^ 


^^M 


15' 75 
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ao 


15, If 


0,95 
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0,99 


15,46 


©,97 


15. 56 
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15,66 0,93 


15*82 


0.92 


15*97 


o,<^ 


^5 


15* =5 


0,48 


15*47 


0, 50 


^5*5^ 


0,49 


15.6? 


0, 4'^ 


15,78 0,46 


15 93 


0,46 


16,08 


0.4^ 


Xlh 


i5>27 


0, 00 


>5^48 


0,00 


^5*57 


0^ 00 


15,68 


0, 00 


*5»78| 0,00 
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0,00 


t6, 08 


0,00 
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0' 
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6h 0^ 
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Fifft 
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Pm 


Part 
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P^rt 


P^rt 
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Pirt 


Parr 
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+ 


+ 


+ 


+ 


+ 


+ 


+ 


4- 


+ 


' + 


+ 


+ 


+ 


+ 


» o 


ff 


ff 


» 


* 


ff 


^ 


M 


tr 


* 


w 


r ff 


* 


ff 


# 


VI. o 
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0,00 
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0,00 


1(5, 40 


0,00 


i<?>59 


0^00 


16, 7S 


0,00 


17,00 


0,00 


17.33 


0,00 


5 


16,03 


o.4,S 


16, 20 


0.43 


16,40 


0,43 


16, 59 


0,40 


16, 78 


0,4a 


17,00 


0,39 


17.23 


0,36 


lO 


l!i> 93 


0,86 


16,08 


C>. 85 


i6>36 


o,8j 


16,46 


0,80 


16, 6(5 


0,78 


16,89 


Oi75 


17. " 


0,73 


15 


'5> 73 


1,38 


15,86 


I^M 


16,0^^ 


1,33 


16.33 


J.^9 


^6,43 


I. ^'J 


16,66 


I, ID 


i6, S8 


1.0; 


30 


15^ J« 


I. fig 


i,5' ,?.J 


1,04 


i5>7i 


Jj6q 


*5*9<^ 


1.55 


16, 10 


1,50 
1,80 


16,30 


1.43 


'6. .« 


^^39 


as 


i4» 9.^ 


a. 03 


15,10 


1,9** 


15,36 


1,93 


15*45 


1,1^6 


IS. 66 


15,86 


1.73 


16.08 


t,66 




+ 


+ 


+ 


+ 1 


+ 


4- 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


-h 


VII. 


14,41 


^.33 


14. 55 
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H.7^ 


a, 20 


14.99 


3,13 


15, 08 


2,06 


15.28 


2,00 


15. 50 


Ii92 


5 


^3- 7^ 


2.56 


13,90 


1,50 


13,38 


3,40 


14.2a 


2.31 


^4,4*^, 


3,33 


14,60 


3,30 


14,80 


2, 13 


10 


I J. 00 


2,73 


ij. 13 


3,66 


3,60 


J3>43 


2,52 


13. Oq 


2,43 


13, 7« 


^^3S 


*3.98 


3, 35 


•5 


13, 13 


a,«3 


12, 2j 


^.75 


i^^jy 


3.69 


'2,51 


2,60 


12,68 


2,5^ 


13,85 


2,43 


'.J. 03 


2*33 


ao 


ii. li 


a,8i 


11,35 


^.7^ 


i^37 


3,70 


11,50 


3, 6i 


11,65 


^^S3 


1 1, 80 


2.4? 


11,96 


3,33 


25 


10, OJ 


'■7J 


10,13 


2, 70 


10,35 


3,63 


io,3tJ 


^^55 


10, 50 


3, 46 


10, 65 


2,36 


10,78 


3,26 




4- 


+ 


+ 


+ 


+ 


+ 


-t 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


VIII. 


y,4f2 


»..?9 


8,93 


a. 5^ 


9.03 


2.45 


9* 13 


3,38 


9.23 


2,30 


9-35; 


2,2a 


9.49 


3,13 


S 


7> 5^ 


*.30| 


7.<5o 


3,35 


7.69 


3| 30 


7^77 


2. ij 


7.i*6 


3,06 


7.9^ 


1,99 


8,o4 


1*9^ 


to 


6f 1% 


1,98 


, 6. 19 


1,9^ 


6,35 


i,B6 


6,3a 


1,83 


^'fi 


1.75 


6,49 


1*69 


6. .59 


1,63 


15 


4,66 


*.53 


4*7* 


i,5D 


4,7^ 


i,4''j 


4, B3 


^-43 


4>S6 


ii3« 


4.93 


1,32 


5.0a 


I, 26 


ao 


L5§ 


1,07 


3.19 


1.03 


3>23 


J, 03 


3.25 


0,99 


3.28 


0.9S 


3>33 


0,93 


3.39 


0,88 


35 


0. 5.1 


1.60 


0, 5.5 


1,63 


^^51 


1.63 


0,50 


1.66 


0,49 


i,6c) 


0,48 


1,70 


0.45 


IX. 


0, DO 


0,00 


0,00 


0,00 


o>oo 


_ 
0,00 


OjOO 


0,00 


0,00 


0,00 


0,00 


0,00 


0,00 


0, Qe> 


5 


I' 59 


0.55 


1,60 


O.J3 


1,63 


0.5^ 


II63 


0,50 


1,66 


0,48 


1,68 


0,46 


1,70 


<''45 


10 


3.^5 


1,07 


3.19 


IjOJ 


3,33 


1, 03 


2,25 


0,99 


3,28 


0.9S 
1,38 


3^33 


0,93 


3.39 


0,90 


15 


4*66 


I. .53 


4.72 


J. 50 


4,7<i 


1,46 


4-4*2 


1,43 


4,iiB 


4^95 


1,32 


5'°* 


ip 36 


20 


6,15 


1,98 


6,20 


1,93 


6,36 


1,1*7: 


«5.33 


i,ba 


6,43 


'^75 


6,50 


1,68 


6,60 


ij6i 


a5 


7^55 


2,ii 


7,61 


3, 36 


7i7o 


3, ao 


7-79 


2, ij 


7.^9 


3,07 


7' 99 


1-99 


8, 10 


1,90 


X. 


S,86 


2,j8 


8.9.5 


2. 53 


9^ ^5 


3, 46 


9*15 


3738 


9*26 


3,30 


9.39 


3, 32 


10,83 


2. 13 


5 


lOj 10 


4,76 


10,20 


3,70 


10,30 


2*63 


10,43 


^.55 


^^>ss 


3,46 


10,69 


2,36 


3,38 


10 


11,33 


».85 


11.33 


2,79 


I*' 45 


3,70 


ii>58 


3p63 


11,73 


^^53 


11, 86| 


^.45 


12,03 


2.35 


15 


1 2, 3 J 


2,8.5 


,".35 


3,76 


13,49 


3,70 


13,63 


2j6a 


12,76 


2>S3 


12,93 


2.45 


13." 


2*35 


ao 


13* 13 


*'75 


13. 25 


2,69 


X3.3y 


3^63 


^3.53 


2. S3 


13*10 


2,45 


13. «9 


2,36 


14,08 


2, 36 


»5 
XI. 


J3>9o 


a.5« 


14.03 


3,53 


i4>iy 


3,45 


J4.54 


3,3« 


14,52 


3,3€^ 


Hw2 


3,33 


14.93 


2, 13 


14.5^ 


2.35 


14.7a 


3,38 


14,86 


a, 23 


15* 03 


3, j6 


15,33 


2, 10 


15' 42 


2,0a 


15.63 


h93l 


5 


i.^^ 1.1 


2,05 


15,28 


3,00 


^5.45 


i»95 


15,63 


1,90 


15, 80 


J. B3 


16,01 


1,76 


16,13 


1.69 


10 


^5^.0 


1,70 


J5.73 


1,66 


15,90 


1,63 


16, o<S 


1,56 16, 27 
1, 30] 16, 60 


i« 5* 


16,46 


1,46 


16,69 


1.40 ^ 


J5 


^5'9o 


1,50 


lA. 05 


1, 36 


16, 33 


1.^3 


16,40 


1, 16 


16,80 


I* "3 


17-03 


1*09 ^ 


20 


16, 12 


0,89 


16,27 


0,86 


i<5>43 


0,85 


16, 6a 


0,83 


16,83 


0,80 


i7>'^3 


0,76 


17, 26 


^' 73 , 


25 


16, 23 


0.45 


16.38 


0.43 


'6,55 


o.43!i6.73 


0,43 


16,93 


0,40 


17^ ^5 


0,38 


17.38 


0,36^ 


xn. 


16, 3J 


. 0,00 


16,38 


0,00 


16.55 


Ojoo'16,73 


0,00 


16,93 


OjOO 


17*16 


OjOO 


17,40 


0,00 
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;h 
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^eiLt>nd 


Part 1 pKt 
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Fmt 
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Pirt 


Paft 


P^rt 
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Palt 


Pift 
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+ 


+ 


-h 


+ 


+ 


+ 


+ 


-h 


+ 


+ 


4* 


+ 


-h 


+ 
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¥ 


N 


J/ 


*i 


it 


rt 


* 


w 
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V 
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JT 


w 
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17. 4» 
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18,05 


0,00 


^^^S'^ 


0,00 


18,68 
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19.03 
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5 


i7>4^ 


o*J5 


'7*75 
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1 3* 05! 0,32 


^^>3S 
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id, 68 


0, 28 


'9. 03 


0,25 19,40 
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lO 


1707 


0,68 


'7-^3 


0,66 


17.93 
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18,23 


0,58 


'^^S5 


^^ 55 


18,90 


0, 50 19, 26 


0*45 


*5 


^7. 13 


I» 03' 


17*40 


0,97 


17,68 


0. 92 


^7.99 


0,86 


18,30 


0,82 


18,63 


0,7^ 


19,00 


0,66 


lO 


16,73 


1,53 


17*03 


1^35 


17,32 1,19 


I7>62 


1^ 12 


'7*93 
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18,26 


0,96 
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^5 
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17* 12 
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17*43 
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+ 


+ 


4- 


+ 
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+ 


+ 


+ 


4- 


+ 


+ 


+ 
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15*9^ 


I. 75 
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iM 


16, 50 


«* 55 
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J.45 
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^*33 


'7.45 
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5 


15, 03 


2 J 02 


^5-15 


1.9^ 


i5> 50 
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*5>76 


1,72 
1,83 


16, OJ 


1.60 


^^r3^ 


1, 46 


16,65 


^*3S 


lO 


14. 19 


3. IJ 


14,40 


2, OJ 


i4i<^3 


, ^^95 


14,88 


'5* ij 


1.70 


15.42 


1.56 
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U43 


'S 


13, aa 
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13.43 
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13* «» 
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14* i2 


I, 76 


14. 3i* 


1.63 


14,65 
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20 
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i^>S3 
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1^*53 
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1,90 
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13. ai 
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'3*46 


J. 49 


^5 
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ti, 10 


3,06 
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1*95 
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iit9o 
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+ 


+ 


+ 
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4- 


+ 


+ 


+ 


+ 


+ 
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+ 
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1.93 


9.93 


1,82 
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1,60 


10, 46 


1,46 
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5 


8,ao 


1.82 


^.33 


^73 


8.46 


^63 


8,60 


**53 
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'*43 


8,92 


1.3a 


9*09 


t, 20 


10 


6,68 


llJ3 


6,78 


1,46 


6,90 


1.3^ 


7. <^a 


^,3^ 


7.1? 


1,22 


7,26 


I, 12 


7.40 


1,02 


^J 


5.0B 
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5^16 


M5 


S^H 


1,09 


$^$3 


J. 03 


S'43 


0,96 


'S^S$ 


0,89 


S^^3 


0,80 


20 


3.4J 


0,85 


3*4« 


0,80 


3.53 


0. 75 


3,60 


0,72 


3.50 


0,66 


3*73 
1,88 


0,62^ 


3*«o 


0,28 


^5 


1.75 


0,43 


»*7.5 


0,41 


1,78 


0,38 


1,82 


0,56 


t.«5 


0,34 


0. 3a 


1,92 


IX. 


0,00 
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OjOO 
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o^oo 
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0,00 
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0,00 


5 


'.7J 


o*4J 


^^n 


0,41 


1.79 


0,3s 


1,82 


^*B^ 


'* S5 


^>33 
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0,33 


1,92 


o» 28 


lO 


J>45 


o,8j 


3.4« 


0,80 
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^'75 


3.60 
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3.73 


0,62 
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^5 


i.io 
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5>i6 


I. '5 
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1,09 
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1.03 
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0,96 
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20 


6,70 
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6,80 


1*4^ 


6,92 


1.3a 
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i.3<5 


7i 16 
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8,95 
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K^ 


S,aj 


8,j6 


^.73 
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1.63 
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8,80 


1*43 


1*33 


9,1a 


t, 22 
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a, 03 
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1.73 


10,33 


1,60 
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1,49 
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1*35 


5 


T!,0O 


2^30 
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3,07 


'1*35 


1.95 
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1,83 


"^75 


1.70 


11,98 


^>S9 
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'*45 


IQ 
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U,40 
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\^ 
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1.^5 
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1,90 
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1.76 
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14, 76 
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SO 
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2, 06 
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^5 
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1,56 
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17^60 
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:5 
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0,30 
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'8-55 


0, 00 


18,88 
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Ot47 
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0,37 
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20, 80, 


o>30 


^Ii33 


0, 26 


21,90 


0,13 


22, 4^ 


0,00 


^5 


18,46 


<>i 95 


J 8, 86 


0,85 


19, 28 


o^>7' 


19' 73 


o.5« 


20, 22 


0'45 


po. 73 


0,29 


21,28 


0, 16 


21,85 


0,00 




+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


> 1 


-J- 


+ 


VII, 


17.80 


1,09 


j8, iS 


0,9^ 


iB,59 


0,81 


19,02 


0,66 


'9^49 


o,5^ 


^9*99 


0.37 


20,5* 


0, 19 


21,08 


0,00 


5 


16,99 


t, 30 


^7.35 


J, 06 


'7>73 


0,9a 


18, J5 


Oi73 


18.60 


<^'S7 


19,08 


0,40 


'^9. 5a 


0, 20 


20^ 12 


0,00 


to 


16,03 


i.aB 


16,^38 


i* 13 


J<5, 75 


0,96 


'7* 13 


o.7i^ 


17,5^ 


0,60 


18,02 


0,42 


^**-5a 


0, 21 


19,00 


OjOO 


*J 


H^9^ 


^*.?,3 


15,26 


i> 16 


15,60 


1,00 


IS. 96 


0,82 


J6.36 


0'^3 


16,80 


o»43 


17*^5 


0, 21 


17.7^ 


0^00 


so 


^.h 73 


1. 3 J 


14. 02 


1, 16 


^4. J3 


t^QO 


I4»^^ 


0,82 


15' OJ 


0,6 J 


^5.4i 


0.43 


^5. fc*J 


0, 21 


16,26 


0,00 


^5 


^^*39 


I* :P 


12.63 


u 13 


12,92 


o>97 


U, 22! 


0.80 


J3«55 


0, 62; 


*3»9o 


0.42 


14. ^5 


0,21 


H.65 


0,00 




+ 


+ 


+ 


+ i 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


VIII. 


10, 89 


1 30 


II, 11 


1,05 


11,36 


0,90 


11,63 


o>75 


1 1, 92 


o,5« 


1 2, 22 


0,40 


r^^5J 


Q, 20 


12,89 


0,00 


5 


9, aS 


1*07 


9^49 


o,93i 


9.7<^ 


0, Ho 


9.92 


0,66 


10, 15 


0,52 


10,40 


0*35 


10,69 


0, 19 


10,98 


0,00 


10 


7'.0 


OtpH 


7^73 


0,80 


7,90 


0,69 


8,08 


0,56 


B,26 


0.45 


8,46 


0,30 


8,70 


0,15 


8,97 


0,00 


'5 


i' 75 


0* 72 


5,88 


o,6j 


6, 02 


o>55 

0^58 


6.15! 


0.45 


6,30 


0^35 


6^45 


0. aj 


6,62 


o> 13 


6,82 


0,00 


ao 


J.8S^ 


0*50 


3.9^ 


^43 


4,05 


4**5 


0,32 


4.^5 


0*25 


4,35 


0^ 16 


4*45 


0,09 


4,60 


0,00 


^:5 


1*95 


o>35 


2, 00 


0, aa 


^.03 


0, 20 


2,09 


0, r6, 


2, 13 


0, 13 


2, 19 


OVO9 


2, 25 


0.05 


a. 3 a 


0,00 


IX. 


0,00 


O^oo 


0,00 


o»oo 


0,00 


0,00 


0,00 


0,00 


OjOO 


0,00 


OjOO 


c^oo 


0, ©0 


0, 00 


0,00 


0,00 


5 


^'95 


0,25 


2,00 


0, 22 


2, 03 


0,20 


2,0B 


0, 16, 


2, 13 


0, 13 


^, 19 


0,09 


^.^5 


^^05 


a, 31 


0, 00 


ID 


3*90 


0*50 


3^99 


0,43 


4.06 


0,58 


4> 15 


0,12 


4,^5 


0.^5 


4. 35 


0, 16 


4.46 


0,09 


4,60 


0,00 


^5 


5* 76 


P^75 


5^9^ 


0,63 


6,03 


^* SS 


6,16 


c^p45 


6.3^ 


0,35 


6,48 


0V23 


6,65 


0, 13 


6,83 


0,00 


30 


7*5^ 


0.93 


7*75 


O182 


7 '93 


0,7^ 


8, 10^ 


0,56 


8,30 


0,43 


8,52 


o.SO 


».75 


0, 15 


8,99 


0,00 


^'J 


9' 5* 


1, 10 


9^r^ 


0,95 


9.73 


0.82 


9*95 


0,66 


to, 20 


0.5^ 


10,46 


0.35 


Jo>75 


0. 19 


11,03 


0,00 


X. 


ic>,93 


f,32 


11, 16 


1,07 


11,42 


0,93 


11,69 


0. 75 


i t> 98 


0,58 


J 2, 29 


0,40 


12,61 


0, 20 


12,92 


0,00 


s 


i^,4J 


^.30 


12,70 


1.13 


J2,99 


0,97 


13> 28 


0,80 


13. <52 


0, 63 


13,9*^ 


0,42 


H*3S 


0, 21 


14.73 


0^00 


lO 


iJ.Ba 


1.35 


14. 12 


I. 19 


H* 45 


ij 02 


14,76 


0. 83 


45. J3' 


O165 


J5>5* 


0^45 


15-93 


0, 21 


16,36 


Q, DO 


^5 


15^06 


^ 35 


15.3^ 


I. 19 


<5p 73 


1, 02 


16, 10 


0,83 


16,50, 


0,63 


16,91 


o'4,3 


i7*3<^ 


0, 21 


)7.«3 


0,00 


do 


16, j8 


1,30 


i<5. 52 


i»i3 


16,90 


Oi97 


17,28 


0,80 


17, 7Q 


0,62 


18, 15 


0,4a 


18,63 


0,21 


»9' 15 


0,00 


^5 


17. <5 


1, 12 


'7'?^ 


ii07 


17,90 0,92 


18,32 


o» 751 


18.76 


0,56 


19, a.i 


^^S9 


t9^ 75 


Oj 20 


20,30 


0,00 


XI. 


17.98 


r, 10 


18,35 


0,97 


i§,7'5 0,83 


19,20 


0,69 


19,66 


0,52 


20, f6 


0, 35 


20, 70 


0, 1^ 


21,26 


0,00 


S 


18,66 


0,98 


19.05 


0,85 


19,46 0,73 


19*9- 


0,00 


20, 40 


0.45 


20, 98 


0,30 


3 1,49 


0, 16 


22,06 


0^00 


lO 


19, 18 


0,80 


19,60 


0, 70 


ao, 03 0,62 


ao, 50 


«-5o 


21, 00 


0,3^ 


^1.53 


0,25 


22, 10 


0,13 


22, 70 


0,0c 


^^ 


19.60 


0,62 


20,02 


Of S3 


50,46 0,47, 


50, 9,: 


0, 3B 


^i>45 


0,29 


21,99 


0, 20 


22, 5^ 


0, 10 


23, 19 


0,00 


ao 


19.86 


0,42 


20,30 


^s37 


20,75 ^*3^ 


2T.23 


Oj 26 


21.75 


0, 20 


22, 28 


0,13 


22*86 


0,06 


^3f ^o 


0,00 


^5 


ao, 03 


0,22 


ao,45 


o> 19 


20, 90 0, 16 


21,38 


0,13 


21,90 


D, 10 


^2t 43 


OiO^» 


23.03 


0, 03 


231 66 


0,00 


XII. 


20,02 


0,00 


^0,45 


0,00 


30,92 0,00 


21,4^^ 


0,00 


21,91 


0, GO 


12, 45 


0. 00 


^3* 0- 


0, od 


^S>6; 


0, 00 
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LofirituiJe 
of the 

StlQ. 


Interval between the Obfcrralions* 




I ah 


,3h 1 


14^^ 


i5h 


16I1 




Firf^ j Second 


Firft 


Second 


Firil 


Second 


Firil 


second 


Firtl 


Second 






Part 


p^ 


Part 


Part 


Part 


Part 


Part 


Part 


Part 


Fart 






+ 


-* 


4- 


^ 


4- 


^ 


-f 


^^ 


+ 


.1— 




* o 


tf 


/y 


ff 


/* 


ff 


tf 


ff 


# 


fr 


* 




0. o 


23, 6S 


0, ao 


25, 90 


0,00 


38,63 


0,00 


S^f^S 


0,00 


5^,461 0,00 




s 


^3r 55 


0,00 


35* 73 


0, 12 


^8.45 


0, 28 


31.87 


0,42 


36, 24 


0,64 




10 


aji aj 


0,00 


35* 4 « 


0,24 


28^, 10 


0,53 


31,47 


o,S3 


35' So 


hU 




*5 


sa, So 


0,00 


24,91 


0.33 


27,58 
26,84 


o>77 


30,87 


1,22 


35^ la 


r.So 




lo 


£a> 20 


0, 00 


24,16 


0,44 


0,98130,05 


1.58 


34* 10 


2*34 




^5 


21,46 


0,00 


23*4^ 


^' 53 


^S*93 


ii i6 


29,03 


I. 9o[jJ> 04 


11,80 






+ 


— 


+ 


— 


+ 


— 


+ 


.^ 


+ 


^ 




L c 


to, 57 


0,00 


42,50 


0,61 


H.35 


1*30 


27,82 


2,17 


3ij<56 


3. iS 




5 


19* 5.3 


0,00 


21, ,1? (5 


0,67 


13> 59 


1*43 


26,42 


a.j8 


30,06 


3^5^^ 




lo 


^8,35 


0,00 


2G*0^ 


0,69 


22^ j6 


1,51 


24,82 


^^53 


28, a6 


3*7^ 




*5 


17,02 


0,00 


18,61 


0.71 


20, s^ 


J^ 57 


^3*03 


2,62 


a6, 24 


3*84 




30 


i5> 55 


0, 00 


16,99; o,7i| 


18,80 


»'5; 


21,05 

J 8,88 


2,62 


a3> 97 


J. 84 




^5 


^i'S^5 


0,00 


K^* ^5 


0,69 


16, S; 


1,51 


a. 5^ 


2 1 , 50 


3* 70 






+ 


— 


+ 


— 


+ 


— 


+ 


*- 


+ 


— 




FL 


12,2,3 


0, 00 


^3^35 


0,63 


14, 80 


^.43 


^^^55 


ai35 


18,84 


3*46 




5 


10,58 


0, 00 


"^3i 


«>*57 


12,56 


1,26 


14. 05 


2,08 


15*0 


3i 10 




lo 


B>45 


0, 00 


9,22 


0,50 


10, 19 


I, oS 


11,42 


1*75 


12,96 


3^,64 




15 


6,40 


Oj 00 


7.00 


^'39 


7*74 


0,84 


8, 67 


1*37 


9,86 


1,06 




20 


4,30 


0, 00 


4,70 


0,28 


5»ai 


0,59 


5>83 


o>95 


6,64 


'M4 




^5 


a, t? 


0, 00 


2, 36 


Oi 14 


2,6a 


0,31 


-95 


0,4; 


3*34 


Oi74 






^ 


+ 


— 


+ 


— 


+ 


— 


+ 


— 


+ 




m* 


0,00 


Oj 00 


C|00 


o,ao 


0,00 


0,00 


0, 00 


0,00 


0,00 


0, OOj 




s 


2.17 


0, 00 


2,36 


0,14 


2^62 


0,JI 


h9S 


0,47 


3*34 


'»*74 




JO 


4i^9 


0, 00 


4.69 


0,28 


5*iB 


0*59 
0,84 


5. 83 


o>9S 


6,64 


i.44 




J5 


6,40 


0,00 


<5,97 


^'39 


7. 7^ 


8,65 


1*37 


9, 86' 2, o6| 




so 


8,42 


0, 00 


9.18 


0,50 


JO, 15 


1, 08 


ii>38 


*i75 


12,96 


1,60 




35 


10.35 


0, 00 


ih3i 


<>'57 


12,49 


I, 36 


14* 00 


2,05 


15,94 


3,06 






.^ 


+ 


— 


+ 


— 1 


+ 


— 


+ 


— 


4- 




IV. 


12, 17 


0,00 


U.37 


0*63 


14, 70 


1.40 


16,47 


2,30 


18.74 


3* 42 




5 


I J, 87 


0,00 


M*»5 

16, 88 


0,67 


16, 76 


1.50 


18,78 


^»47 


ai,j6 


3,66 




lo 


i5>45 


j 00 


0,71 


18,66 


1.54 


20,92 


^.55 


2J, 80 


J, 80 




^5 


16,90 


0,00 


18,46 


0,71 


20,41 


1,54 


22, 87 


^fS5 


26^04 


3.84 




ZQ 


tS, 20 


Oi 00 


19,89 


0,69 


22, 01 


us^ 


34,62 


**5o 


aa, 04 


3*74 




^S 


^9*37 


0, 00 


31, iS 


0,65 


13.41 


1,40 


26, i3 


a, 37 


29. 84 


3* 54 






^ 


+ 


— 


+ 


— 


+ 


_ 


+ 


— 


+ , 




V, Q 


20,38 


0, 00 


aa,3o 


0.59 


24,64 


1,29 


^7*55 


2. 15 


3i»40 


Sf 20I 




5 


21,27 


0,00 


a3*^5 


0,51 


^5^^ 


h'5 


aa, 75 


1.87 


31* 74| 


a»80| 




JO 


a a, 00 


0,00 


24, 05 


0,42 


26,57 


^>9S 


»9» 75 


^>55 


J3*»<S 


a*J4 




^S 


22,58 


Ot 00 


24.68 


Oi33 


27,27 


Oi74 


30. 55 


1, 19 


34* 7^ 


1,82 




30 


^3>o3 


0, 00 


35' ^5 


0, 24 


37^ 8a 


0,50 


3i> H 


0,83 


35*44 


UH 




^5 


3.^ 33 


0, 00 


^5» 47 


0, 1 a 


iBj 22 


0,25 


^'-53 


0,4a 


35» «^ 


0,64 






— 


+ - 


+ 1 


— 


+ 


— 


+ 


VL o 


^3» 47 


0^ 00 26, 62 


0, OG 


28,32 


0,00 


1^7^ 


0, 00 


3<5. 10 


0,00 
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»43 



Lonritude 
of the 


Interval between the Obfenratlons. 


SUQ. 


lyh 1 


i8h 1 


I9h 


3oh 


aih 1 


Fiift 


Second 


Firft 


avcona 


rirft 


Seecmd 


F»ft 


Socood 


Firft 


Secood 




PM 


P« 


Pact 


Pkit 


Vtet 


Put 


Pttt 


Fkit 


Part 


Put 


• o 


+ 

* 


* 


+ 


If 


+ 




» 


+ 


• 


+ 


» 


O. o 


43,36 


0,00 


50.19 


o»oo 


61,67 


0,00 


78.90 


0,00 


107.73 


0,00 


s 


43,03 


0,89 


49.89 


i,ao 


61,39 


1,63 


78.50 


».|5 


107,10 


3.43 


10 


41.53 


1.75 


t?6 


2,40 


60,53 


3.3^ 


77,50 


tf5 


105,70 


<5,79 


15 


40.75 


»'SS 


3>S3 


S9.36 


4.83 


7<ioo 


S'S^ 


103,60 


10, 01 


ao 


39>66 


3.29 


47,10 


4»*56 


57.76 


6,37 


74.00 


8,85 


100,91 


ii>88 


»5 


38. 3» 


3-96 


45.51 


^.46 


55.83 


7.5» 


7».5o 


10,6^ 


97.7a 


15.54 




+ 


.» 


+ 


... 


+ 




+ 


^ 


+ 


— 


I. 


36.12 
34.85 


4»54 


43.59 


t'i^ 


53.50 
50,81 


8763 


68,53 


13, iO 


93.76 


17. Bo 


5 


4,98 


41.40 


6,85 


9.50 


65.10 


13. a5 


89,11 


i9>59 


10 


3».74 


5.»9 


38.91 


7.»9 


47.73 


10,07 


61,15 


14.10 


83,68 


ao,7a 


15 


30.41 


5.4<S 


36.09 


7.50 


44. »7 


10,34 


56.15 
51.85 


14.50 


77.63 


21,21 


30 


37,81 


5.4a 


33.00 


7.50 


40.47 


10,34 


14.40 
13,85 


70,98 


21,21 


»5 


34,90 


5." 


39,61 


7.36 


36.34 


9.96 


46.50 


63. 70 


ao,4J 




+ 




+ 


— 


+ 




+ 


— 


+ 


— 


II. 


31,81 


4.86 


25.95 


6.75 


31.84 


S'^i 


40.75 
34.60 

38,10 


13,90 


55.7a 


18,83 


5 


18,53 


♦•12 


33,05 


6,00 


»7.03 


8,38 


11,60 


47,39 
38,57 


16,80 


10 


15.06 


3.<58 


»7.9« 


5.06 


31,93 


7.03 


9.85 


14,4a 


15 


11,41 


3,91 


13.59 


4.00 


1*64 


fX 


ai.35 


7.75 


39,19 


11.34 


30 


7. 68 


3,03 


9.»5 


3,76 


11,31 


14.35 


5.35 


19.47 


7.87 


»5 


3.89 


1,04 


4.59 


1. 41 


5.63 


1,90 


_ZLi5 


».75 


9.73 


4,06 




_ 


+ 


— 


+ 




+ 




+ 




+ 


m. 


0,00 


0,00 


0,00 


0,00 


0,00 


0,00 


0,00 


0,00 


0,00 


0,00 


5 


3.89 
7.<» 


1.04 


4.59 


1. 41 


5.63 


1,90 


7.15 


a. 75 


9.43 


4.06 


10 


3,03 


9.15 
13,58 
17.85 


3,76 


11,31 


3.7a 


14.35 


5' 35 


19.67 


7.77 


15 


11,41 


*'?! 


3-96 


16,63 


5.43 


31,35 


7.75 
9.85 


39,40 
58,50 


11.13 


30 


15.01 


3,68 


5.04 


31,85 


6.95 


38,00 


14.18 


a5 


18,46 


4.3» 


ai.93 


5.94 


36,86 


8,3^ 


34.40 


11,60 


47,3a 


16,80 




— 


+ 


— 


+ 


— 


+ 


— 


+ 


— 


+ 


IV. 


21, J2 


4.86 


35,80 


6,64 


31.65 


9'li 


40.60 


13,90 


55.65 


18,76 


5 


a4»77 


5." 


39,40 


7.14 


36,10 


9.88 


46,35 


13.85 


63.49 


30,33 


10 


a?* 57 


5.39 


3a. 74 
35.81 
38.61 


7.41 


40,30 


10,36 


51.63 


14.35 


70,70 


31,07 


15 


30,16 


S>39 


7.44 


43.97 


10.34 


56.40 


14.35 


77.35 
83,33 


31,14 


30 


3^.51 


4)98 


7.a6 


47.39 


10,03 


60,73 


13.90 


30,51 


a? 


34.61 


4». 10 


6,84 


50.43 


9.4» 


64,60 


13.15 


88,41 


19.3a 




— 


+ 


— 


+ 


— 


+ 


— 


+ ■ 


— 


+ 


V. 


36,43 


4.54 


43.»<5 


6,24 


53,09 


8.58 


68,00 


13,00 


93.97 


17.50 


5 


37>9<5 


3.9<S 


45.09 


5.46 


55i37 


7.5a 


70.90 


10,50 


96.95 


i5'^9 


10 


39>a7 


3' 33 


46.65 


4.56 


57. "7 


6,37 


73.35 


8,75 


100,31 


ia.5| 


15 


40,31 


3.58 


47. 9» 


3.5J 


58.79 


4.83 


75. »5 


6,75 
4.58 


I03, 83 


9.56 


30 


41,09 


1.75 


48.84 


3,40 


59.93 


3>3i 


76,75 


104,86 


6,37 


"5 


41*60 


0,90 


49>44 


1,36 


60,69 


t.63 


77.75 


»>35 


106,38 


3,16 




.— 


+ 


— 


+ 


— 


+ 




+ 


— 


+ 


VI. 


41.85 


0,00 


49.74 


0,00 


61,07 


0,00 


78,15 


0,00 


107.31 


0,00 
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t/ongiriidG 


Inter viil between the Obfervatbaa. | 


of the 










Suji, 


12^ 


I^ 


fh 


I 
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3,1 
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3.3 


3*4 
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w 


a.4 
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3,0 


3.7 


a. 7 


3.8 


2,8 
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3* I 


3. a 


3*3 


1 


40 


a,3 


a. 3 


^^4 


a. 5 


3.6 


3.6 


a. 7 


3.7 


^.8 


2,9 


J,0 


3." 
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41 


a, 3 


a, 3 


3, J 


a.4 


a.5 


»'5 


3,6 


3,6 


5.7 


2.8 


2,8 


a. 9 


3.^ 


H 




4a 


a, a 


a. a 


a^J 


a. 3 


a, 4 


a- 4 


a.5 


a.5 


3,6 


3*6 
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3,8 


2,9 
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4J 


a. I 


a, I 


2, a 


3.3 


a. 3 


a. 3 


3,4 
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*^5 


2,5 


2,6 


a. 7 


2*7 
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3.0 


3,0 


3,1 


3.1 


3,3 


a, 3 
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*.3 


2,4 


a, 4 
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a.5 


2,6 


1 
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3,1 


3,1 


3,1 


3,3 


3,3 
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a.4 
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2,0 


a, 


3,0 


3,0 
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3.4 


^M 




47 


1.9 
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3,0 


3,0 
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2,1 


3,2 


3, 3 


3*3 
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1,8 


1,8 


1,8 


1,8 


1.9 


1.9 


3,0 


2,0 


2,0 


2>0 


2, I 


3,1 


3,1 
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••7 


'.7 


1,8 


1.8 


1,8 


1,8 


1.9 


1.9 


T,9 


2,0 


2,0 


3, 


3, I 


1 


50 


1.7 


1.7 


^^7 


1,7 


1,8 


1,8 


1,8 


1,8 


1,9 


1,9 


1.9 


3,0 


2,0 


^H 


5» 


i'5 


1.6 


1,6 


1,6 


1.6 


1.7 


1.7 


^•l 


1*7 


''I 


1,8 


1.8 


1,8 
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i4 


»'4 


l>4 


i>5 


1.5 


1.5 


1.5 


1,6 


1.6 


1.6 


h6 


h6 


1.7 


^*7 
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i»3 


J.3 


1*4 


1,4 


1,4 


i>4 


1.4 


1.5 


1.5 


»*5 


1*5 


1.5 


1.6 
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^H 
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1,3 
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1.3 
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1.3 
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1,3 
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i.3 
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0,9 
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0.8 


0,8 


0,8 


0,8 


0,3 


0,8 
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0,8 


0,9 
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0,9 
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0.7 


0.7 
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C. T. XXII. Diffcrencc3 between the Sun*s Meridional AUitudej and its Altitude 

One Minnie before, or after Noon* 
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Laiitade. 






Declination of the lame Name 


as the Latitude 
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5».9 1 
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16,7 


14. a 


ii.4 


'7 
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51.9 
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50.8 


33.6 


35. 1 


30,0 


16.5 


14,0 
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30,5 


36,0 


34,4 


51.4 
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* 


# 


50.3 


33>3 


34,8 


30,7 


16,4 


«9 


»7.3 


30.7 


aj.7 


34,0 


50.8 


* 


* 


* 


49.6 


3a. 8 


34.5 


'9.4 
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«4,7 


17.1 


«o,4 


a5.4 


33,6 
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* 


« 


• 


49,0 


33,4 


34,3 


21 


12,8 


14. S 


16,9 


20,3 


a5.i 


33.3 


49.6 


» 


* 


* 


48.3 


33,0 


32 


".3 


13,6 


14.3 


16,8 


20,0 


34,8 


3a, 8 


49,0 


* 


# 


* 


47.7 


33 


10,1 


11,1 


13.5 


14. a 


16,5 


19,7 


34,5 


3a.4 


48,3 


* 


*' 


* 


»4 


9. a 


10,0 


11. 1 


",4 


14.0 


16,3 


19.4 


34,3 


31.9 


^1.1 


% 


* 


35 


^'i 


9,0 


9' 9 


11,0 


13,3 


13.8 


i6, I 


19. a 


33,8 


31.5 


46,9 


• 


a6 


7.6 


8,3 


9.0 


9,8 


10,8 


la, I 


13.6 


15.9 


iS.p 


H'i 


31.0 


46,3 


*2 


7,0 


7.5 


8,1 


8,8 


9.6 


10,7 


11,9 


^3.5 


15.6 


18,6 


33,1 


30.5 


38 


6.5 


6,9 


7.4 


8,0 


8.7 


9.5 


10,5 


1 1. 7 


13.3 


15.4 


18,3 


33, 7 


39 


6,1 


f>'S 


6,9 


7.3 


7,9 


8.6 


9.4 


10.3 


11.5 


13,1 


15.1 


j8,o 


30 


5.7 


6.0 


6,4 


6,8 


7,3 


7,8 


8.5 


9, a 


10, 1 
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13,9 


14,9 


31 


5.3 


S'O 


5.9 


6.3 


6.7 


7.1 


7.6 


8,3 


9.1 


10,0 


11,1 


13,7 


3» 


S'O 


5, a 


5,5 


5.8 


6.3 


6,6 


7.0 


7.5 


8,3 


8.9 


10.4 


10,9 


33 


4,7 


4.9 


>S'i 


5.4 


5.7 


6,T 


5.8 


6,9 


7,4 


8,0 


8,7 


§•■5 


34 


4.4 


4.6 


4.8 


5.1 


5.3 


5.6 


6.3 


6,8 


7.3 


7.9 


8.5 


3S 


4, a 


4>4 


4.6 


4.8 


5.0 


5. a 


5.5 


5.8 


6,3 


^? 


7. a 


7.7 


36 


3' 9 


4,1 


4.3 


4. J 


4.7 


4.9 


^•i 


5.4 


5.7 


6,1 


6,i 


1'" 


5? 


3,1 


^'? 


4.0 


4. a 


4,4 


4.6 


4.8 


5.0 


S'3 


5.6 


6.0 


6,5 


38 


3.S 


3,6 


3.8 


4.0 


4.1 


4.3 


4,5 


4.7 


4.9 


5.3 


5.<S 


6,0 


39 


3.4 


3.5 


3.6 


3.8 


3,9 


4.1 


4. a 


4.4 


4.6 


4.9 


5.1 


5.5 


40 


3. a 


3-3 


3.4 


3.6 


3,7 


3,8 


4.0 


4.1 


4.3 


4.5 


4.7 


5.0 


4> 


3,1 


3.1 


3. a 


3.J 


3'S 


3.6 


3.7 


3.9 


^'S 


4.3 


4.5 


4,6 


4» 


»'g 


3.0 


3,0 


3>t 


J. 3 


3.S 


3.6 


3.6 


3.8 


4,0 


4.3 


4,3 


43 


3,8 


3,9 


''2 


3.0 


3. a 


3.3 


3.4 


3.S 


3,6 


3,8 


3.9^ 


4.0 


44 


3.7 


a, 7 


3.8 


3,9 


3.0 


3.i 


3.3 


3'3 


3.4 


3.S 


3.6 


3.8 


45 


».5 


3,<5 


3,7 


a, 7 


a, 8 


3,9 


3.0 


3.1 


3, a 


3,3 


3,4 


3.5 


46 


a, 4 


a. 5 


a. 5 


3,6 


a. 7 


a, 8 


a, 9 


3.0 


3.0 


3.1 


3,3 


3.3 


*2 


a, 3 


3,4 


a, 4 


a, 5 


3.6 


3,6 


a. 7 


a, 8 


1.8 


3,9 


3,0 


3.3 


48 


3,3 


a, 3 


a, 3 


a. 4 


a. 4 


*.5 


3.6 


3,6 


a. 7 


3,8 


3,9 


^'2 


49 


2, 1 


3,3 


3,2 


a. 3 


s,3 


a. 4 


a, 4 


3.5 


3,6 


3,6 


3.7 


3.8 


50 


3,0 


3,1 


2, 1 


3,3 


3,3 


a, 3 


a. 3 


a. 4 


3.4 


3,5 


a. 5 


3.6 


5a 


J. 9 


''2 


1.9 


a.o 


3,0 


a.i 


3,1 


4,1 


a, a 


a, 3 


a. 3 


a.4 


^1 


'.7 


1.8 


1.8 


1,8 


1.8 


1,9 


1,9 
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3,0 


3,0 
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3,1 
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1,6 
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1,8 


1.8 


1,8 


1,8 


1,9 
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1.4 
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1.5 
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1,6 


1,6 


1,6 


1,6 


1.7 
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1.3 


1,3 


1.3 


1,4 


1,4 


1.4 


'.4 


1,4 


'.5 


i.S 


1,5 


'.5 
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1,3 


1.3 


1,3 


1,3 


1.3 


1.3 


1.3 


1.3 


1.3 


1,3 


1,3 


1,4 
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1,1 


1,1 


1,1 


1,1 


1,1 


1. 1 


I.I 


1. a 
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I. a 
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1,3 
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1,0 
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1,0 


1,0 


1,0 


1,0 
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1. 1 


I. I 
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0.9 


0,9 


0.9 


0.9 


«.9 


0,9 


0,9 


0,9 


0.9 
0,8 
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1,0 


1,0 
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0,8 
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0,8 
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0,9 
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C. T. XXIL BlfFt^rences between the Sun*s Meridional Altitude, 


and its Altitude ■ 






f>;f: Mi mile before, or after Noon 
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DecliiiadoQ of a cotilrary Name to the LatitDde. 
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3.9 


■ 




*7 


^.4 


6,1 
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3-0 


2,9 


3.8 


2i7 


2,6 


3,6 


a. 6 


2.5 




Ji 


3»3 


3-2 


3-1 


J.o 


2,9 


3,8 


3.8 


2.7 


2,6 


3,6 


2*5 


a. 5 


2*5 






3^ 


3' I 


3-1 


3-0 


a. 9 


2.8 


2,7 


2-7 


2,6 


2,6 


2*5 


3*5 


a.4 


2»4 






33 


3.0 


3^0 


2i9 


2,8 


a.7 


1,6 


3,6 


a. 5 


•2-5 


2,5 


2*4 


a- 4 


2*3 






34 


^i9 


2.9 


2,8 


a. 7 


2,6 


2,5 


2.5 


a. 5 


2*4 


2.4 


2,3 


' 2.3 


2,3 






35 


3,8 


2,8 


2,7 


a, 6 


a. 5 


=»*5 


2,4 


2,4 


2.4 


2,3 


2,3 


a, a 


a, 2 




36 


3>7 


2,7 


2,6 


3.5 


a. 5 


2,4 


2,4 


a. 3 


2,3 


2.3 


2,1 


a, a 


2,1 






37 


z,d 


^*5 


2t5 


3.4 


a. 4 


2-3 


2,3 


a. 3 


3,3 


2,3 


2, 1 


a, I 


3,1 






J8 


a. 5 


2,4 


»*4 


a, 4 


a, 3 


2,3 


3,3 


a. a 


3,1 


2, I 


3, 1 


a.o 


2,0 






39 


3,4 


a- 3 


2-3 


a. 3 


a, a 


3,3 


3,3 


a, a 


3,1 


2,1 


3,0 


a, 


3, 






40 


2-3 


a* 3 


3,3 


2, a 


3,3 


2,2 


2, I 


3, I 


3,0 


3,0 


3,0 


1.9 


1,9 




41 


2, a 


2,3 


2,3 


3,1 


a. I 


2|I 


3,1 


a, I 


2,0 


2,0 


1*9 


1-9 


i»9 






4^ 


a>3 


2, 1 


2,1 


3.1 


2,0 


2,0 


3,0 


'.9 


1-9 


^'g 


r,8 


1.8 


1,8 






43 


2, I 


a, 


2,0 


2,0 


3,0 


J, 9 


1-9 


1.9 


119 


1,8 


1.7 


1,8 


1,8 






44 


3,0 


1.9 


J-9 


1,9 


1,9 


U9 


1-8 


1,8 


1,8 


1*7 


1*7 


'.7 


1*7 






45 


1,9 


1*9 


»»9 


1.9 


1.9 


1,8 


1,8 


1.8 


'*7 


1*7 


1,7 


1.6 


1,6 




46 


1,9 


ii9 


1,8 


1,8 


1.8 


liS 


i*7 


'-7 


^*7 


^*l 


U6 


1.6 


t.6 






% 


1,8 


1-8 


1,8 


l»8 


1.8 


1*7 


J- 7 


1.7 


''I 


1-6 


U6 


1,6 


1,5 






1,8 


1-8 


r*7 


i»7 


1.7 


1,6 


1,6 


1,6 


1,6 


1 1,6 


^*5 


1-5 


1-5 






49 


1,8 


1,8 


1-7 


•'7 


1,6 


1*6 


1.6 


1,6 


1.5 


1*5 


,^•5 


1.5 


1.4 






5° 


1*7 


1.7 


1,6 


1,6 


1.6 


'*5 


1*5 


1.5 


1*5 


1*4 


1,4 


1.4 


^'4 




5^ 


i-5 


1*5 


^*5 1 ^*5 


1.5 


1.5 


1*4 


1.4 


1*4 


J*4 


1*4 


J.3 


i-J 






34 


'.4 


^#4 


1.4 


1.4 


1.4 


1.4 


1*3 


J. 3 


J-3 


1*3 


1-3 


iia 


1-2 






^« 


1,3 


J* 3 


^*3 


i»3 


1.3 


^3 


1,2 


I. a 


1,3 


Ti* 


1,2 


I, a 


1.2 






59 


h^ 


r*2 


J* a 


1,3 


1,3 


1.2 


J-2 


I.I 


1, 1 


1, 1 


i» 1 


I, I 


1, 1 






60 


1*1 


i-i 


ij J 


1. 1 


1, I 


1,1 


I- I 


1,1 


1,1 


1,0 


x,o 


t.o 


1.0 






62 


J,0 


1,0 


r,o 


1,0 


1,0 


J*o 


1,0 


1,0 


1,0 


1,0 


1,0 


J.o 


0,9 






<S4 
<S6 


1,0 


j,o 


0-9 


0,9 


0.9 


0-9 


0,9 


0.9 


0*9 


0,9 


11 


::i 


0.9 






0,9 


0,9 


0.9 


0,9 


0,9 


0,9 


0,8 


0,8 


0,8 


o,S 


0,8 






1 69 


0,8 


c^B 


0,8 


0,8 


0,8 


0,8 


0,8 


0,8 


1 0*7 


0*7 


0*7 


0,7 


0.7 






! 7^ 


0.7 


0-7 


<'-7 


0.7 


0.7 


0,7 


0,7 


0,7 


<>*7 


0*7 


0,7 


0,7 


0.7 
















J 


i 
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Ofte Minute before, or after Noon. 
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Latitude. 






Declination of a contrary Name to the Latitude 


• 








13^ 


14° 


15° 


16" 


17' 


i8» 


19° 


20° 


31» 


33» 


33» 


34° 


o 


*. * 


« 


« 


^U 


^1 


.* 


H 


It 


M 


// 


«- 


* 





8.5 


7.9 


7.4 


6.9 


6.4 


6,0 


5.7 


5.4 


5.1 


4.9 


4,6 


4,4 


I 


7.9 


7.4 


7.0 


6.5 


6,1 


5.7 


5.4 


5.2 


4.9 


4.7 


4,4 


4,2 


3 


7.4 


7.0 


6,6 


6,3 


5.8 


5.5 


5.2 


5.0 


4.8 


4,6 


4,3 


4,1 


3 


7.0 


6,6 


6,3 


5.8 


S'S 


5.2 


5.0 


4,7 


4.5 


4,3 


4,1 


^'? 


4 


6,6 


6.3 


5.9 
5.5 


5.5 


5.2 


5.0 


4.7 


4.5 


4.3 


4.1 


3.9 


3,8 


5 


6,2 


5.8 


5. a 


5.0 


4.7 


4.5 


4,3 


4.1 


4.0 


3,8 


3' 7 


6 


5' 9 


5.5 


5.2 


4.9 


4.7 


4.5 


4.4 


4,2 


4.0 


^'2 


^'l 


3.6 


7 


5.5 


5. a 


5'0 


4,7 


4.5 


4.4 


4.2 


4.0 


3.9 


3.8 


3,6 


3.5 


8 


5. a 


5.0 


4.8 


4.6 


4.4 


4.2 


4.0 


^'S 


3,8 


3.6 


3,5 


3.4 


9 


5.0 


4.8 
4.6 


4,6 


4.4 


4.3 


4,0 


3,9 


3.8 


3,6 


3,5 


3,4 


3.3 


lO 


4.8 


4.4 


4.2 


4.0 


3.9 


3.8 


3,6 


3.5 


3,4 


3.3 


3.3 


II 


4.6 


4.4 


4*a 


4,0 


^'8 


3,8 


3,7 


3.5 


3.4 


3.3 


3,2 


3.1 


12 


4.4 


4.3 


4.1 


3.9 


3.8 


^'l 


3.6 


3.4 


3.3 


3.3 


3,1 


3.0 


13 


4.» 


4.1 


3'9 


3.8 


3.7 


3.6 


3.4 


3.3 


3.2 


3.1 


3.0 


*'§ 


H 


4.0 


3.9 


3.8 


3.7 


3.6 


3.4 


3>3 


3.2 


3,1 


3.0 


3,9 


2.8 


15 


3.9 


3.8 


3.7 


3>i 


3.4 


3,3 


3,3 


3>^ 


3,0 


3.0 


3,9 


2,8 


i6 


3.8 


3.7 


3.5 


3.4 


3>3 


3.2 


3,1 


3.0 


3.0 


*'2 


2,8 


2,7 


^7 


3.<S 


3.5 


3.4 


3.3 


3. a 


3.1 


3.0 


3,0 


^'2 


3,8 


2.7 


3.7 


i8 


3.5 


3.4 


3' 3 


3.2 


3.1 


3,0 


3,0 


*'g 


2,8 


2,7 


*'! 


3,6 


19 


3.4 


3.3 


3. a 


3.1 


3.0 


3.0 


3,9 


3,8 


2,7 


2,7 


2,6 


V. 


20 


3.3 


3.3 


3.1 


3,0 


3,9 


3,9 


3,8 


2,7 


2,7 


3,6 


2,5 


.2.^4 


21 


3. a 


3.1 


3.0 


3.0 


'•2 


3,8 


2,7 


2,7 


3,6 


2.5 


2,4 


2,4 


22 


3.1 


3.0 


3.0 


a. 9 


3,8 


2.7 


2.7 


3,6 


2,5 


2,4 


2,4 


2,3 


aj 


3.0 


a. 9 


*'S 


2,8 


2,7 


*'Z 


2,6 


2.5 


2,5 


2,4 


2,3 


2,3 


24 


3,9 


3,8 


3,8 


2,7 


2.7 


3,6 


2,5 


2,4 


2,4 


2.4 


2,3 


2,3 


'1 


3,8 


a. 7 


a. 7 


2,6 


2,6 


2.5 


2,4 


2,4 


2,3 


2,3 


2,2 


2.3 


2(5 


*'7 


a. 7 


2.6 


2.5 


2,5 


2,4 


2,4 


2,3 


2,3 


2,2 


2,2 


2,1 


^^ 


3,6 


3.6 


a. 5 


2,5 


3.4 


2,4 


2.3 


2,3 


2,2 


2,3 


2,1 


2,1 


28 


3,6 


a. 5 


2.5 


2,4 


3,4 


2,3 


2,3 


3,3 


2,2 


2,1 


2,1 


2,0 


29 


a. 5 


a. 5 


3,4 


2,4 


3.3 


2.3 


2,3 


3,3 


2,1 


3,1 
3,0 


3,0 


2.0 


30 


2.5 


a. 4 


3,4 


2.3 


2,.? 


2,3 


3,3 


2,1 


2,1 


2,0 


2,0 


31 


».4 


2.3 


2,3 


2,3 


», 2 


3,3 


2,1 


2,1 


3,0 


3,0 


2,0 


1,9 


3^ 


a. 3 


2.3 


2,3 


2,2 


3, 1 


3,1 


3,1 


3,0 


3,0 


1^9 


1,9 


1,8 


33 


a. 3 


3,3 


3,3 


2,1 


3, 1 


3,1 


2,0 


3,0 


1.9 


1,9 


1,8 


1.8 


34 


3,3 


3, 1 


2. 1 

2, 1 


3,0 


3,0 


2,0 


3,0 


1.9 


1.9 


1.8 


1,8 


1,8 


35 


3, I 


3, 1 


3,0 


3,0 


3,0 


1.9 


^.9 


1,9 


1,8 


1,8 


1,7 


36 


3,1 


3, 


3,0 


1.9 


1.9 


1,9 


1,9 


1.8 


1,8 


1.7 


».7 


».7 


•^2 


3,0 


3.0 


1,9 


1.9 


1,9 


1.9 


1,8 


i>8 


1.7 


1.7 


J. 7 


1.6 


38 


3,0 


1,9 


1,9 


1.8 


1.8 


1.8 


1,8 


1.7 


1.7 


1.7 


1,6 


1.6 


39 


1.9 


1.9 


I, 8 


1.8 


1.8 


1.8 


1.7 


1.7 


1.7 


1.6 


1.6 


1.6 


40 


1.9 


1.8 


1,8 


1.8 


1.8 


1.7 


1.7 


1.6 


1.6 


1,6 


».5 


1.5 


41 


1.8 


1,8 


1,8 ; 


1.8 


1.7 


^'l 


1,6 


1.6 


1,6 


1.5 


J. 5 


1.5 


42 


i.8 


J. 7 


1.7 


1.7 


1.7 


1,6 


1.6 


1.6 


1.5 


».5 


1.5 


1.5 


4? 


1.7 


'.7 


1.7 


1.7 


1.6 


1.6 


J. 5 


1.5 


1.5 


1.5 


1.5 


1.4 


44 


1.6 


1,6 


1.6 


1.6 


1,6 


1.5 


1.5 


1.5 


1.5 


1.4 


1.4 


f.4 


45 


1,6 


1.6 


1.6 


1,6 


1.5 


J. 5 


^5 


1,4 


1.4 


1,4 


1.4 


1.4 


46 


1,6 


1.5 


1.5 


'.5 


1.5 


1.4 


1,4 


1.4 


1.4 


1.4 


1.3 


1.3 


^2 


1.5 


1.5 


1.5 


1,4 


1.4 


1.4 


1.4 


1.4 


1.4 


1,3 


1.3 


1.3 


48 


1.5 


1.4 


1.4 


1,4 


1.4 


1.4 


1.4 


1.3 


1.3 


1.3 


1.3 


1.3 


49 


1.4 


1.4 


1.4 


1,4 


1.4 


1.4 


1.3 
1.3 


1.3 


1.3 


1.3 


1.2 


1,2 


50 


1.4 


.1.4 


1.4 


1,3 


1.3 


^>3 


1,3 


1,5 


1,3 


1,3 


1,3 


5^ 


J. 3 


1.3 


1.3 


1,3 


1.3 


1,3 


1,3 


1.2 


1,3 


1.3 


1,1 


1.1 


^i 


1,3 


1.3 


1.3 


1,3 


1.2 


1,3 


«.i 


1,1 


1.1 


1.1 


1,1 


1,1 


^^ 


1.3 


J.I 


1,1 


I, I 


1. 1 


1,1 


1, 1 


1,1 


1,0 


1,0 


1,0 


1.0 


58 


1, I 


1. 1 


1,0 


i.o 


1,0 


1,0 


1,0 


1,0 


1.0 


1,0 


1,0 


i.o 


60 


1,0 


1,0 


1,0 


1,0 


1,0 


1,0 


0,9 


0.9 


0,9 


0,9 


0,9 


0.9 


62 


0.9 


0.9 


0,9 


0,9 


0.9 


0,9 


0,9 


0.9 


0,9 


0,9 


0.9 


0,9 


64 


0.9 


0,8 


0,8 


0,8 


0,8 


0.8 


0,8 


0.8 


0,8 


0,8 


0.8 


0.8 


66 


0.8 


0.8 


0.8 


0,8 


0,8 


0,8 


0,8 


0,8 


0,7 


0,7 






68 


0.7 


0.7 


0,7 


0.7 


0.7 


0.7 


0,7 


0.7 










70 


0.7 


0.7 


0.7 


0.7 


0,6 


0,6 















Rrr 



^^^•50 T, X 


XIII. 


Multipliers for the ufe of the foregoing Table. 


^1 


1 


Interval beiwo^ Nooo and tlie Tixa^ of tbe Qb^vatioa. 


^^1 






cm 


1^ 1 a« ( 


3™ 


4' 


5« 


6« 


7" 


B^ 


gm 


I0"» 


B 





Q,o 


1.0 


4.0 


y*o 


16,0 


25,0 


36, 


49. » 


64,0 


81,0 


too, 




I 


OjO 


1,0 


4.1 


9*i 


16,1 


25,^ 


36,2 


49,2 


64*3 


8j,3 


too, 3 


^^^t 




2 


0,0 


I, r 


4. « 


9'^ 


16, a 


^5*3 


36*4 


49*5 


64,5 


8j^6 


100, ; 


^^^M 




3 


Q, 


i> i 


4,3 


9*S 


j6, 4 


^5^5 


3^.6 


49i7 


64, 8 


81.9 


101, 


^^^1 




4 


0,0 


I, I 


.4-3 


0,41 16,5 


^5«7 


56.8 


49. 9 


^5^ 1 


82,2 


tot, J 


H 


5 


0^0 


1*2 


4.5 


9' 5 


16, 7 


25,8 


37.0 


5^>2 


^^^ 


82,5 
82 J 


t^hj 




6 


o,Q 


I, a 


4.4 


9,6 


i6,B 


26, 


37- s 


. 5O' 4 


65,6 


£02,0 


^^^M 




7 


0,0 


ii3 


4.5 


9w 


16,9 


26^2 


37»4 


50,6 


65,9 


83,1 


*oa,j 


^^^M 




8 


0,0 


1.3 


4.« 


9-8 


17,1 


^6, J 


37>^ 


5«^-9 


66, 1 


83,4^102,7 


^^H 




9 


0^0 


i»3 ' 


4. "5 


9*9 


17.2 


^6,5 


37.8 


5M 


66*4 


83,7103, <^ 


H 


IQ 


0,0 


^^4 1 


4.7 


10,0 


*7.4 


26,7 


38.0 


5'i4 


66,7 


84,0103,4 




fl 


0,0 


1,4 1 


4.8 


10, J 


T7-5 


26,9 


38, a 


51.6 


67,0 


84-3^03-7 


^^H 




1^ 


0,0 


i>4 


4,8 


10,2 


'?'^ 


27, O' 


38,4 


51-8 


67, a 


84, 6; 104, 


^^H 




JJ 


Di 


^-5 


4.9 


io.3 


17*8 


^7,2 


SS,6 


5a, 1 


.67.5 


84- 9 1^4- 4 


^^H 




14 


0, t 


J»5 


5-° 


10,4 


^7.9 


37.4 


38,8 


5^^ 3 


67, 8 


^5*3 104,7 


^1 


'J 


0, I 


1,6 


5. » 


10,6 


18, 1 


37,6 


39.0 


52,8 


68, t 


85.6105, I 




16 


0, I 


1,6 


s.> 


10,7 


18,2 


27^7 


39*3 


68,3 


, 85,9 


105- 4 


^^^H 




n 


0, 1 


1,6 


5.3 


10,8 


18.3 


27,9 


39*5 


53- i 


68.6 


86, a 


105.7 


^^H 




18 


0, I 


1*7 


5-3 


10,9 


1S.5 


a8, 1 


39i7 


53^3 


68,9 


86, J 


106, 1 


^^H 




19 


0, I 


^>7 


5.4 


11,0 


18,6 


aS.^ 


39^9 


53*5 


6^, a 


86,8 


106,4 


H 


20 


0, I 


1,8 


5-4 


11, I 


i8,8 


28,4 


40, 1 


53*^ 


69,4 


87* 1 106, B 




21 


0, I 


J, 8 


5.5 


II, 2 


18,9 


a8,6 


40*3 


54.0 


69.7 


87,4 


107, 1 


^^H 




sa 


Oi 1 


'»9 


5.6 


ri,3 


19, J 


28,8 


40.5 


54- 3 


70,0 


87-7 


i07.5 


^^H 




^5 


0, 1 


1.9 


5' 2 


11*4 


19,2 


a9»o 


40,7 


54-5 
54-8 


70- 3 


8S,o 


107,8 


^^^M 


^^^^^^^^^B 


^4 


0, 2 


2,0 


5.8 


11,6 


^9*4 


29, 2 


41,0 


70,6 


88,4 


108, 2 


^M 


^^ 


0,^ 


2,0 


5,8 


11,7 


I9i5 


29*3 


41* a 


55-0 


70-8 


88.7 


100,5 


^^^^^B 


26 


0* 2 


2, 1 


S'9 


11,6 


*9p7 


^9' 5 


41,4 


55^ 3 


71,1 


89,0 


108, 9 


^^H 


^^^^^H 


: a? 


0,2 


a, 1 


(5.0 


11,9 


i9>8 


29,7 


41,6 
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^3' 



4623 
49 

5J 



ai 
21 



5 
3<^ 

57 
26I 



54 



56 20. 29 



20. 5 

'9-39 
19. 16 

18.^ 



Time 
from 
Noon 



H- 



44 4' 8 
28 8.18 
II 

55 



3Sai 

30 35, 56 

a JO, 15 

43 Jj* 7 

^o, I 



22 



5^* 4 
59- 15 
2d6lk 2^^ 

«90. 



2669. II 
5Srti, 



21 

40 

54 



J 

28 



745' 
1842. 
2840. 14 
3638. 15 

445^- JO 



33 



3? 



Alti- 
tude, 



A * 

6 
5 



12. J 

16. 45 



50 
3a 



5^34-55 

57S3>3<^ 

^1^3. la 

8jr 



28. ^6 

28/ 



647. 



5026 



10 

32 



a5'J^ 



<i4' 



4iS34. 

4J^3* 
463.7. 
48 22. 



57 
18 

43 

i3 



5' a», 

53^^ 3^ 

5A3J. 13 
58}ao. 47: 
20. 2J 



Time 

from 
Noon 



C— 



45 
30 

i2 



44 



Alti- 
tude. 



3-5> 
7 4i 



19. 



4» 

49 

5 

3.Jt 

j^bT^it 



28 2^ 

ir a8. 



1543 

54*47 

s]<5o 
26:69 



a 

53. a; 

2ft 

II 






ajp9' .53 

i8l5^'53 
J<S ja.j9 



5049- 
14<S. 



43' 
41. 
59- 



4037^46 
473*5.11 

5334*45 
5953- aj 

4J2^ 



11 
H 
4* 
29 

3i 



9*3 
j43 
iSJi9 
aj 
a6^ 



r. 10 
o. JC 

14 
28.2a 

17i34 



JO 26. 49 
33^^' f 
37 

40)^4. 511 

43 



4^*3 

4« 

5* 



45 
a J. 14 

a ^'45 
22. iS 

aj,^. 



45 

46 

48 
49 



5.2I 

5-^9 

5' 30 
5-3' 

5-3^ 



5 
5 

4a 5 
38; 5 



34 

^5 
26 

a7 
28 



47 

a 
9 

53 



5- '91 

5.32 
5-^3 



17^15-^3 
18.15. » 
M^53 
143? 



ir 
H 



17. 6| 
16.48 
16. J r 

16. 1 <; 

^5-59 



71^8-33 
SjS.jj 

17-55 
^7-37 
17. 20 



20. 
6^19. 



8 



o 
39 

^9 
o 

42 



56|3i.a« 
o'ai. 
a!ao.44 
4'ao. 23 
6;ao. ^% 



».^9'45 
ia'19. to 

I8.J9 

18. la 



50 

5^ 

5*5 



60 

62 
A| 

6S 
70 



5^33 
5 35 

5-3/ 
5',?S 



28 
10 

54 5 



5' 40 9 



29 

3a 
34 
35 
37 



5. 26 
5.28 
5-31 
5' 33 

5-35 



14.25 

a5 H- 
281J.J9 

30 ij' 18, 
3a 13* o 



5*4^ 
5-43 
5*44 
5-4^ 
5 47 
J 4* 



^5 

S 

54 

4« 

3^ 



391 
41 

4a 

44 
45 
47 



24 
f I 
1 
53 
43 



5*37 
5-3S 
5 4<> 
5-43 
5 44 



54 
19 

a 

48 

39 



15 45 
15^ 18 
4 54 

14. 



II 



'I' ^ 
i<S 35, 

16. 9 

^5-45 

r5-^3 



ia-44j 
12.27 
la. 15 
la, 3 

^^"f3 



3^ 
34 
3^ 
3» 

40 

4^ 



'3-53 
"3' 35 
13 aj. 
13' 9 

ia^57 
'^-47 



15' 3 
14,44 
14- JO 

H'*5 

14, a 

J3>5V 



a7 
30 
3a! 

3S 

37 
39 



^5 
53 
a4 
5S 

13 



13 

5* 
37 

ar 

7« 
55 



17 a^ 
17. o 

16,44 
16. 37 

16. ij 



YLVni. To find the Circutnfi«oces which arc favourable for obferving die Ardtudis of 

the Sun, in order to determine the A[yjircnt Time, 



«79 



le. 



Dedinalxon of the fame Name as the Latitude. 



i6^ 



Time 
from 
Noon. 



A 
6. 

5.18 

1 



4918 



4- 

4-34 

4.19 



3.4^ 



Alti- 
tude. 



Time 
from 
Noon. 



o 
O. 

3-3^ 
7. 16 

14-40 



26 
22. 17 
a6. J4 

20 
34' 3.S 



330. 



17' 



m 
o 

47 
34 
21 

7 



4.53 
4.40 

4- as 
4. II 

3.55 



Alti. 
tudc. 



Time 

from 

Noon. 



o. o 

3.aj 

6. SI 

to. 19 

13.48 



17.21 

*o-57 
24. j8 

28.26 
.32.21 



18° 



6. 
5- 48 
5-35 
5*»3 
5- 10 



4.58 
4.45 
4-31 
4.17 

4- 3 



Alti 
tude. 



3.14 
6.29 

9-45 
^3-3 



16.23 
19.46 

a.S- 14 
26.46 

30. a.? 



19- 



from 
Noon. 



6. oi o. 

5.48 

5-37 

,?• 13 



Alti- 
tude. 



3. 
6. 

9. 
12. 



5. I '5- 
4. 49 I&. 
4.36:21. 
4. 24:25. 

4. IOJ28. 



20" 



Time 
from 
Noon. 



A 
6. o 

5-49 
5-38 

S' 16 



Alti- 
tude. 



o, o 
a- 3.5 

8.48 
11.46 



S' 4!H-4<5 
4- 53: ^7- 48 
4. 4i'2o. 52 

4.2924.* I 

4- 17^7' '3 



ar 



Time 
from 
Noon. 



A 
6. 
3.50 
S'39 

5.18 



5- 7 



4-45 
4- 34 



Alti- 
tade. 



o 

O. O 
2.47 

5.35 
8.24 

II. 13 



4- 3 



4-5<5'^'57 



19-53 
22.51 



4. a?:25.53 



22" 



Time 
from 
Noon.' 



6. 

5-50 
5-40 
3.30 
5.20 



Alri- 
tude. 



o. o 
2.40 

5-ai 
8. 2 

'0'44 



5- 10 ^3. 37 
5. o 16. 12 

4.49p8-39 

4.39i"-49 
4. 28124.41 




3.»8J39. 3 

3 
2. 

2. 26 
I 



943 
.4948 



48 
•58 



586 



|,S4-43 
I. 22 



3- 3936. 26 
3.2240.44 

3- 445- ao 
tt. 4450.18 

55- 30 



2. 21 



1.23 



^'53 



Q|90. 

70-31 

63 

a- '4157- .5 1 



I. 21 

'.5» 



1-55 

I. 21 
o. o 
1. 19 



62. 17 

70- 3 » 
90. o 

<^3 54 



a- 3*53- 4* 
2. 47 50. 1 

2. 59147. 22 
3.1044.52 

3. 20,42. 40 



2. II 
2. 29 

a. 43 
2.56 

3- 7 



3.2840.43 3.16 
3.3<5;38.5T 3^5 
3-33 
3 
3-4<5 



3.43!37'a3 
3.49J5.57 
3-55|34-39 



4- 
4- 
4. II 

4- IS 
4.19 



33. a 7 

32. 21 

31. ai 
30. 24 
29. 32 



4-a3 
4.27 

4'3'i 
4-34 
4.37 



28.43 

a7-5<^ 
27. 16 

26. 36 

a5- 59 



3. .^34. II 
3'33'3^-^^ 
3i7|4a. ^7 
*. 59 4^- 43 
2. 40151. .^y 



3.S7l3a. 
3-43135- 
3'^^39' 



3. 13 



43' 



2.5448 



a- 18J56. S3 

1.5^.^3. 7 
1. 19 71. 7 

c 090. o 



4- 430.31 
3.5'!33.5.i 
3. 37137. a6 

3-aj:4i. 8 

3. 7145- ^ 



4. II 
3.58 
3 

3. 3^1 
3. 18 



4<5|3 



28.59 
3a. 10 
5.28 

3^' S3 
42. 28 



4-1627.37 



4. 5 



30.37 



3.5333.43 



3.41 
3.a8 



.)-• 



58. 45 
54- 40 
SI. 18 
48.26 
45.5 



<54-37 
59-34 

55-35. 
52. 16 



1.47 
2. 9 
2. 26 
2.40 
a. .53 49-^7 



2.36 

a. 14157 
1.50:63 
1.17,71 
o. 0,90 

'2 



39 
51 
54 

39 

o 



2.50149. II 

a.3a"53.4a 
2.11,58.45 

1-47:^4.37 
I. 1672. 9 



3. 3 

a. 47 
2. 29 

a. 9 

1.45 



1.16 

1.45 
2. 6 

2, 2j 



43-46 
41.50 
40. 

31 

31r 5 



40I38 



3- 3 4<5.59 
3.1344.49 

3.22I42.54 
3.29141.10 
3.36'39-3^> 



9 
Id 
21 
26 

a.37i53.io 



^55. 
60. 

56.1 



o. 090. o 
1. 14 7*- 38 
1.43^5.55 
a. 4^1- 5 
a. 21:57. H 



1. 14 
o. o 



46.14 

50.17 
54. 40 
59-34 
65. 18 



3.14 
a. 59 
a- 43 
2. 26 
2. 6 



7a.38 
90. o 



1. 1373. 4 
1.41:66.31 

2. 261.47 



1.43 

1.^3 

0. o 

1. II 



<5.S4 
40. 14 



43.4a 
47.22 
51. 18 

55-35 
60. 21 



73. 4 

90. o 
73. a9 
J.39l<^7^5 



57-U 
61.47 



13' S3 
0190. o 



50. 
47. 
45- 
1943. 

26i42. 



3-5235-47 
3-5834.35 



4- 
4. 

4.T2 



33 '^9 
3^-3^ 



3-43 
3.49 
3' 5:1 
4. <: 

4. .^ 



38.10 



5a 
35' 40 
34- 34 
33-33 



4. 1630.39 

4. 2o'29. 50 



4.24 
4.28 
4.31 



4- 9^^- 3^ 
4.1431-43 



29 
28. 21 
27.41 



18 



4.22130. 8 
4- a5P9- a.S 



io. 54 



34140. 
4o}39. 
4^^137 
5^3^^^ 
57:35 



a3 
58 
49 
54 
II 

38 

12 

54 
43 
36 



a.35.U- I 
2.4751. 17 
3. 048.53 

3. 7.4^-4^ 
3. 1644. 52 



a. 18157.59 
2.3254.50 
2.4452. 8 

a- 55,49.4c 
3. 5:47.40 



3. 2443. 10 

3.3i'4'.37 
3.3840. 12 

3.44'38.54 
3.4937.4a 



3-i3i45.47 
3.21J44. 6 
3.2842.33 

3-.35,4A. 9 
3-4i!39i5l 



2. o 
2. 16 
a. 30 
2.42 
a. 53 



62. 25 

58.43 
55.36 
5a. 56 
50. 36 



3. a 

3-^9 

3-a6 

.?- 33 



2'34 

7133 

11132 

i5'Ji 

J9'3' 



3 

45 
•56 



55 36. 3^ 
o 35. 35 
434-38 
933.45 

>3:3a.55 



3.47I38.40 
3.5237.34 
3' 5^ 3^'- 33 
4- aj5-36 
4. 7*34-43 



3.39 
3.45 
3.50 

3-55 
4. o 



2. 9I74. 16 
1.36168. 5 

1.5^1^3-37 

II 

2 



48.31 
46. 40 

44.59 
43- a7 
4a. 



3.I7145-50 
3.2444.20 



40.47 
39-3<5 
38.30 
37- a9 
3^- 3 a 



3-3 
3.37 
3. _ 
3-48 
3 



142. 



40 



a- 38^54.26 
2. 49:52. 10 
a. 5850. 9 
3. 7'48. 18 
3. I5i4g. 39 



41 
29 

39- a4 
a3 



43140 



5438 



3.2245. II 

3.a9'43.4^ 
3.35i4a-3i 
3.41,41-20 
3. 47 40. 16 



4.40 

4.43 
4.46 

4.48 
4.51 



a5-a4 

a4.5i 
24. 20 

23.50 

a3.a 



4.35 
4.38 
4.41 

4.43 
4.46 



a7. 
26.28 

25.55 
a5.a3 
H.53 



4-53 
4-56 
4.58 
5 
5. a 



02 



a2.57 
22.32 
22. 8 
1.46 
21.25 



4-49 
4.51 
4.54 
4.5^^ 
4.58 



24. a5 
a3.59 
•3.34 
23. 10 
22.48 



4.29 
4- 3a 
4.35 
4.38 
4-41 



8.44 
28. 6 

7-30 
26. 57 

26. 25 



4. ^3\3o> 

4. 2-:» 



4.30 
4.33 
4.3^ 



4.44 

4-47 
4.49 
4.5a 
±J4 



^5'S5 
25. 26 
25. o 

a4.34 
24. 10 



4.39 
4.42 

4.45 
4.48 

4-50 



26 
45 
7 
31 
5 



'7;32. 9 

21 31. a5 
25 30. 44 
2830. 6 
3i|a9..30 



4.1133.53 
4. I5'33. 
4.1932.23 
4.23,31.42 
4-a63i. 3 



4. 

4- 9 
4.13 

4-17 
4.21 



35-39 
.34. 49 
34- 3 
33' 19 

3a. 38 



3.5837- at: 
4. 3 3^-33 
4. 735 
4- "34- 57 



4. 16 



34.14 



a5 

u 

59 
33 



35ja8.56 
38!a8. 23 

4i!a7. 53 
45 a7. a4 
46|a6. 57 



4- 30 
4.33 
4- 36 
4-39 
4- 4a 



30. 27 

a9- 53 
39. 20 
28.50 
28.21 



83 



4.a5 
4.2!^ 

4-31 
4-35 
4.38 



131-59 

1.23 

30.49 
30. 16 

29.46 



3.5aj39-i5 
3-57^8.ife 

4- 137.35 
4" ^3^'3<^ 
4- 1035-49 



4.3033.33 

4.3333.54 

4. 27^32, 18 

4-3031.43 
4.33^3l. " 



4 . 
4.18 
4. 22 

4.35 
4-39 



1435 



6 

34. 35 

33.47 
33-13 

33.35 



4 

8 

12 

15 
19 



31. 5 
20. 28 

19-55 
19. 35 
18.58 



5- 
5- 5 
5. 9 
5.1a 

5-16 



22. b6 
21.47 
21. tl 
20.39 
20. XO 



4-57 
5- 1 
5- 5 
5. 9 
i'\3 



33.47 
33. 5 
22- 27 

31.53 
21. 22 



4.53 
4-58 
5- a 
5- ^> 



5-10 32.35 



4.49-26.31 
4-54!a5-43 
4 

5 



•59;35 



3 24. 22 
7'33r47 



4-45 
4.50 
4.55 
5- o 



37-54 

37-3 
26.18 

35-37 

25. d 



4628 



4.41 
4 
4-53 
4.57 
5- a 



29. 

•23 

37-35 
26. 521 
26. 13 



4-37 
4.43 
4.48 

4. 33 
4J8 



30.40 
39.44 
38.53 
28. 
27. ad 



4-3a|32. 4 
4-39i3i. 7 
4- 45J30. 10 
4. 50.29. 22 
4-55 38.39 



5.22 

5.28 
S'3i 
S'33 
5-36 



18.34 
18. 9 

17-53 
17-34 
17. 18 

17- 3 



S-^9 
5-33 

5.26 

5- 39 
5-3'^ 
5-34 



19.44 
19.18 
18.59 
18.40 
18.23 
18. 8 



5.33 



ao.54 

20.26 

20. 

19.46 

19.28 

19. 12 



5-14] 

5-31 

5-35 
5,28 

5-31 



i6| 5 



11:23. 16 

i5i"-44 
19 22. 22 

2331.59 
2621.39I 
3021. 21 



9 

13 

17 

21 

24 
28 



24.27 

33.53 
23.30 
23. 6 
22.44 
22. 2^ 



5.26 



35-38 

34-38] 

34.13 

33-5<^| 
23.301 



5- 3 



26.^ 



5. 8 26. 12 
5. 13 25- 40 

5- 1^,35. 19 
5. 20 24. 55 

5- 34 2 4. 34 



o 

5 
. 10 

14 



28. 
27,22 

30.30 



5 

5 

s 

5 , 

.'i->3a.')-39 



To find the Circumftances ivlilch are unfavourable for determining the Ladttjde oti 
Ship atSca, by Two Altitudes of the Sun, aodrlie Time elapfed 
between the Obferi^rions. 




, T, XXIX. To find the Circumftanccs which are unfarourable for determining the Latitude of 
' a Ship at Sea, by Two Altitudes of the Sun, and the Time elapfed 

between the Obfervations. 
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C. T, XXIX To find the Clrcumftances wliicliare unfevourabk for determining the LatituJt 

a Ship at Sea, by Two Altitudet of the Sun, and the Time elapfcd 
between the Obfervations. 
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Suns Declination of die fame Name as the Latitude 

D. 

10* 






10*. 



tCN:>ii c 




CT.xxrx. 



Ta find the Circumftanees which are nnfavourable for determming the Latitude of 
a Ship at Sea^ by Two Altitudes of the Sun^ aitd the Time pTapfi*^ 
between the Oblervations. 




Catalogue of tlie principal Stars. 




Names and Situations of the Stan* 



I 



u 



S3 



s 



Right 

Alcenfion 

in 

Time, 



An. XBT 

in Right 

AlceDfiun 

in 

Time. 



Right 
Afcenfion 

ill 
Degrees, 



An. var. 
in Right 
Afcenfion 

in 
Degrees, 



Dcclinfttloii 



"1 

An. nr, 

ill DtecU- 

nitiost. 



Extremitj of tlie wing of Pegafus, Algtmh 
In tlie head of ihe Phoenix . , . 
Bright iW in the tail of the Whale 
Id the girdle of Andromeda , • , 
The faring of the river Erida, Aukirnar 
in the preceding horn of the Ram . 
Id the neck of the Whale , < , 
In the jaw of the Whale , . . , 
lo the head of Me-dufa, Algol , . 
Hie bright ftar in Perfeiii . * * 



The font hern eye of the Boli, dfdtbaran 
lo the ieft ihauider of Auriga, Captila 
The bright foot oi Orion, Rigtl * . 
Northern horn of the Bull . . * 
The wcllcrn flioulder of Orion , » 
Preceding ftar in ihc beU of Orion . 
Bright 0tr in the Dove , . * - 
The eaftem Ihoalder of Oriiin , , 
[n the poop of the Ship Argn, Campus 
To the mouth of the greater Dog, Smas 



la rtie back of Ihc .greatLT Dog . • * 
In the tail of ihe greater Dog , , , 

In the head of the northern Twin, Ctifi^r 

The ielfer Dog, Ptvcyon 

In the bead of the fonilTrrn Twin, Pdlux 
In the row- lock of the Ship Argo . , 
la the poop of the Ship Argo 
In the middle of the Ship Argo 
In the oars of the Ship Argo < 
The heart of the female Hydra 



The Lion's heari> M^^hs 

SoifttJ>em Har in the Iqu. of the great Bear 

XoTthern fiar in the fcju. of the greiit Besr 

The Lioo'ii call .,,.*, 

In the foot of the Crofs , . * 

In the top of the Crofs * - , 

f n the following arm of the Crofs 

The Virgin's Spike 

Lift ftar in tail of the great Bear 
The weflern foot of the Centaur 



In the tail of the Dragon , . • 
Tbc bright ftar in Booths, Ar&urus 
F^iicm foot of the Centaur • 
The ionthern fcate of Libra 
Th e oo r t he rn fcaie of Libra . 
Rrighl^ ftar in the Crown * - 
In the npck ^i the Scqiient 
The Scorpion's heart, Auiaus 
[■ this head of lienmles . . 
Irftbe head of ')phiucus < * 



In the head of the Dragon 

The bright ftar in the Harp^ Ly^M 

Bright tlar in the B'ag^e^ Aiarr 

The eye of the Peacock , - 

The tjil of the Swan • - . 

The weflcm wing of the Crane 

[n the fnouth of the fuuih. lifli, FemM^ui 

In the (houldf^r of Pf^gtfui 

In ihr i*^ng of Pcgafus, Markab 

The hrad of Andromeda . . 



1 

% 
% 
I 

% 
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o«30 
1* 

IJO 

2. 

a JO 


— a 

i 

9 


T.JO 

t-iS 
3. 

3.15 
J. 30 


0,15,45- ** 

0. j6, a, 30 

0. id, 20. 

0*30,37.30 
0.53.55- 


0* 14. 0. 

0* ID. 10. 

0. tS. 4o« 
0.2 J. 0. 

0. 2). 20^ 


0* 14. IS* 

0, 16 37'J<^ 
0. 19* 0* 
0, 21. 22.30 
0.23*45. 


0. ip<..30. 
0. 1*5.55. 

0. I p. 20. 
0,21*45* 
0. 24. 10. 


. 


, 




O.J4.45, 
0. 17. 12, JO 

o« 19. 40, 
0,22. 7. JO 
0.24 35- 


1.30 

I- 45 
3. 

»-»5 
a. 30 


3* 

J- JO 

4, 

4* JO 


«4 
.15 


»-45 

3- IS 
3-30 
5 4S 


0.25. la.jo 
0*27.30, 

0*^9- 47' JO 
0*J3* 5* 

O.J4 ai.jo 


0. 25. 40. 
0* as. 0. 
0* JO. 20. 
0.32.40* 
0, 35* 0, , 


0*26. 7.30 
0. 28. 30. 
0.30*52.30 
0.33,15, 

0-35. 37- JO 


0* 26. 35* 
0, 29. 0, 
0.31,25, 
0.33.50, 
0.36. 15. 









0,27. 2*30 
0. 29. JO* 
o^ir 57 |o 

O.J4 35* 
0. 36. 32, 30 


> 45 
3' « 
J. IJ 

J- JO 

J •♦5 


6* 

6. JO 

7. 
7 30 


i6 

so 


4. 
4»5 

4. JO 
4-45 

i- 


0.J6.40. 
viS*S7-J0 
0,41. ij. 

4i J31J0 
0,45.50, 


037.20. 
0. 39. 40. 
0* 42. 0. 

0* 44. 20« 
0. 46^ 40* 


0,38. 0. p 
0. 40* 22,30 

4^ 45* 
0.45. 7.30 
0.47.30. 


0.3B.40. 
0-41. 5, 
0.4J 30* 

0-45* 55' 

0, 46. 20. 









0, 39. 30, 
0,41. 47- JO 
0.44^ 15, 
0.46. 42. JO 
0.49* 10* 


4- 
4-15 
4. JO 

4-45 

5- 1 


S. 
8.30 

9* 
9,30 

10. 

10.30 

11, 

11. JO 

12. 
12. JO 


"31 
.33 

44 




4tf. 7.30 
0. 50, aj. 
0.51.41,30 
0.55. 0. 
0.57,17.30 


0. 4p. o» 
0.51. 20* 
0.53.40. 
0. s^' 0* 

0, 58 ► 20, 


0.49.52.30 
0.52. 15. 
0-54.37.30 
0.57. 0. 

0. 59. 22* -^o 


0. 50 45. 
0-5J *o. 

055 J5- 
0.58. 0. 

1. 0.25. 










0*51*37.30 
0.54. 5- 
0.5^.31. JO 
0,59* 0, 
I 1.27,3© 


5 '5 1 
5 JO 

5+5 

6. 

•5.15 


;»(J 


" 6. JO 

«4>S 
7. 

7i° 


0-59 35 
i. I 5* JO 
f, 4. 10* 
I. 6*17.30 

1. S.45. 


I., 0. 40. 
J. 3. 0. 
1, 5.20. 1 
I. 7,40. 
I. 10* 0. 


I. 1*45- 
I. 4- 7 30 
I. 6.30* 

I. 8-52.30 
I- II. 15, 


J. 2*50* 
I. 5. ij. 
I, 7*40* 
1. 10. 5, 
I. 12.30, 











i* J* 55- 
1. 6.23.30 

i» 8.50. 
1, 11*17.30 
I 13*45* 


6. JO »J. 

<S-45 'i-30 

7. M- 

7- <5 '4 JO 
7. JO li. 




8 JO 
8*5 


J. J J. 2. JO 

J. jj.ao. 
y IS 37 3^ 
J-*7-55 
J ao. Xi.jo 


1.11.20* 
jp 14.40. 

1 . 17* 0. 
1 . 19. 20* 

1. 21. 40. 


I. M 37JO 
1. 16. 0. 
1. j3i 22.30 
J. 20.45, 


1.14.5s. 
1. 17. 20. 

i 19 45 
1.-22. to, 

1.24.35> 









I. j6. 12.30 
I. 18. 40. 
1.21- -7. JO 

1-33 J5- 
1,26* ».jo 


8. JO 

8.45 


15,30 

t6. 
i6.jo 
17. 

»7-Jo 


40 


9.15 
9 JO 
d 45 


i.^j.jQ. 
1-17, 5, 

1 ip J3.JO 
J. 31 40 


J. 24. 0. 

j(. 2a ^0. 
1.23.40. 
i.^u 0. 
1,33:^0, 


1,25*30- 

I' 17- 5^- JO 
1,30. 15. 
J ja J7 JO 
1.35- ^- 


1 27* 0, 

1.39*25. 
1,31,50, 

1.J4.I5' 
I 36.40* 





i 






1.28.30. 
V- JO. 57* JO 
i- J J 315. 
t. 35. 52, 30 
1 38 io. 


9' 
9.15 
9.J* 
9^45 

(9. 


j8. 
18 JO 

19. 

19 30 

20. 


31 

4.? 


10 45 


J 3^J 5? 30 
I 36^ X5 
i^iS ja 30 
f.40. 50. 
f r*43. 7.30 


I 35 4^' ® 
i.j8, 0. 

1 , 40. ^. 

1.42.40. 

1.4^ 0. 


1,37-22.30 
1, 39.45. 
1-4A. 7 JO 
1.44 |0* 

1.46 53. JO 


f* 4^-30. 

1* 43-55- 
1.46. 20, 

1 4^-45^ 









^ 1 40 47-Jo , 
2.43-15. 
I 45- 4*' JO 

1.43. JO. 

^ 50- 37- JO 


10. >5 »o. je 
10. JO }»i. a 
10, 45 1S>' JO 
,11, ta- 

tt.t.{ SS.J9 


4fi 

IS 


"4S. 

u- 

<i 30 


I 45 35- 0^ 
'47 4*' 1 
I 50. 0- 0,1 

* .<4 J5* 


E, 4>. 10. 

r r.49.40. 
15*' ^ 

I. u. 20. 

I 55. 40. 


1,49 15, 
1-5^ 37- JO 

1 54 ^ «» 

i 1.56*22*30 

i 5^ 45 


1*51 la* 
'*5J*J5* 

1,58,25, 
%. 0.50, 






Q 



1 53- 5- 
1 1 55 It' 30 
J* 58* 0* 
^, 0. S7.J0 
3 2.55 


M.JO »J. 

n.45 |»J J« 

1*. e 34. » 
13. 15 *4-3« 




"■45 

<J.4< 


1.5451.20^ 

1.59. 10* 0, 

1, J y JO 

i J 45- 
^ 1. 6. a. 30 


i. ^^ 0* 
' a* 1* 20. 

J. 3 4^. 
' a, 6< 0. 

2. B* 20* 9 


a- 1. 7 30 
2, <.Jt JO 
aiajj.j© 


3, 3*15, 
a. <.40. 
3. 1, 5. 
%p l«.^J9t 

^^^%*SP 










2. 5 22.3I> 

a. 7.50* 

^ 2. IV. 17. JO 

%. 11.41 
a. 15. 12,30 


IJ. 
ij. 15 
13.30 
'3*4? 


»6 50 
*7- 


ML 


•4:t5 

'♦• JO 

U-4S 


3. 8. 10. 
1, JO 3>.3o 
1. it. 55. , 


2. 10. 40. 
J* ^. 0. 
Mrf.^, 
** 17^ 40. 


1* l^*2t.J9 

J. 30* 7*30 


2, 15* 10* 
2-17,45. 

2,iquio« 


Q 





2. J7 4<»' <^ 
\ 2.20. ?.j^ 

2.»5- ^l^ 


14. 

•4 '5 

.1+-30 

1*4' 45 


iH, 

1^. JO 

29 

.11 il 




^■W'^ 
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Apparent Time 


Second Bifference, | 


Noon or 


Midnight 


1' 


2' 


y 


4' 


5' 


6' 


7' 


8' 


9' ] XO' 1 II' 


12' 


M m 


^ m 


* 


« 


4r 


« 


# . 


« 


# 


« 


*• 


# 


# 


tt 


la. o 


0. 


0,0 


0,0 


Q,Q 


0,0 : 


0,0 


0,0 


0,0 


0,0 


0,0 


0,0 


0,0 


0,0 


11,50 


0. 10 


0.4 


0,8 


t,% 


1.6 


a, X 


^*i 


2,9 


3*3 


3*7 


^'^ 


l'-^ 


4' 9 


I J. 40 


0, 20 


0,8 


1,6 


^,4 


3,3 


4' J 


4,9 


I''' 


6.5 


7' 3 


8,1 


8,9 


9t7 


11.30 


O.JO 


I, a 


»>4 


3,<5 


4.8 


6,0 


7,3 


8,4 


9.6 


10,8 


12,0 


'3.^ ; 


M'4 


II. 20 


0.40 


' 1.6 


3»^ 


J2 


6.3 


7^9 


9.4 


ix,o 


12,6 


14,2 


'5-7 


17*3 


18,9 


1 1, 10 


0.50 


1,9 


3»9 


7,8 


9>7 


ij,6 


13*6 


^5-5 


17.4 


19' 4 


31,3 


33' 3 


1I< 


I. 


a. J 


4.<S 


6,9 


9,3 


"^5 


13*8 


16,0 


18,3 


20,6 


22,9 


35,2 


^7.5 


10.50 


I« 10 


3.6 


5.3 


7>9 


I'^'S 


13* a 


15*8 


18,4 


21,1 


33,; 


26,3 


29,0 


3U^ 


10.40 


J. 30 


3.0 


5' 9 


8,9 


^^^9 1 


14,8 


17.8 


20,7 


33' 7 


36,7 


29,6 


33,6 


3h^ i 


10. JO 


1-30 


3.3 


&6 


9,8 


13, I 


16,4 


^9*7 


^3,0 


30,3 


39.5 


33,8 


36,1 


39' 4 


10. 20 


1.40 


3.fi 


, ?'^ 


to, 8 


14,4 


i7'9 


31.5 


».S>i 


28,7 


3^.3 


35-9 


39' 3 


43.x 


to. JO 


1,50 


3.9 


7>8i 


11,6 


^5*5 


19.4 


23.3 


:^7,2 


3^1 


34.9 


38- s 


4^' 7 


46,6 


10. 


a. 


4.1 


8,3 


"'5 


16,7 


20,8 


35*0 


29,2 


33,3 


37.5 


4i>7 


45- S 


jo,o 


9.50 


2. 10 


4' 4 


3.9 


13' 3 


17.8 


22^2 


26,6 


31,* 


3^,5 


^'9 


44' 4 


48,8 


%3f3 


9.40 


2. 30 


4.7 


9.4 


14*^ 


iS,S 


33.3 


28^2 


3^.9 


37' 6 


4^.3 


47'^ 


5''? 


56,4 


9-30 


2.30 


4.9 


9*9 


14/fi 


19.8 


34,7 


29,7 


34.6 


39' 6 


44.5 


49*5 


54-4 


59-4 


9. 20 


2. 40 


5'^ 


10,4 


15, <5 


20,7 


Hf9 


3if ^ 


36.3 


, 4^5 


46.7 


5''9 


57-0 


62,2 


9. 10 


2.50 


5-4 


10,8 


10, 2 


21,6 


*7*i 


S'^^S 


37-9 


43.3 


48,7 


54.1 


59' 5 


64-9 


9. 


3^ 


5-6 


11,3 


16,9 


33.5 


28,1 


33>^ 


39' 4 


45iO 


50.6 


$^*3 


61,9 


67' 5 


6,50 


3^ ^0 


5.8 


11,7 


*7.5 


^3>3 


^9-1 


3,^o 


40.8 


46,6 


5».4 1 


58,3 


64,1 


^>9 


8.40 


3.20 


6,0 


12; 


18,1 


Hi! 


30,1 


36,1 


42, 1 


48,1 


54. a 


60,2 


66,2 


73,2 


8.30 


3^3^ 


6, a 


12,4 


18,6 i 


H.8 


3^*o 


37' a 


43-4 


49*6 


55.8 ■ 


62,0 


68,2 


74,4 


8.20 


3 4^ 


6.4 


12,7 


19,1 


^5.5 


3i,8 


3«.i 


44.6 


50^9 


57.3 


63*7 


70,0 


76,4 


S. 10 


35^ 


6.5 


13,0 


19, 6 


26» I 


32i<5 


39^ I 


45-7 


52,3 


58.7 


65-2 


7'-7 


78,3 


8, 


4. 


6.7 


*3*3 


20^0 


26,7 


33,3 


40, J 


46,7 


53*3 


60,0 


66,7 


73- J 


So, 


7-4C» 


4.30 


6.9 


13,8 1 


20,8 


aS,5 


34*6 


4i-5 


48,4 


55-4 


62,3 


69,2 


76, I 


83.1 


7. 20 


4.40 


7-' 


141 3 


31.4 


35.6 


4^,8 


49-9 


^V" 


64,4 


7^3 


78,4 


H.^ 


7. 


5- 


7-3 


14,^ 


21,9 


29,2 


36,5 


43i8 


i'-o 


5^*3 


65.6 


7*' 9 


80,3 


87*5 


6.40 


5.ao 


7.4 


14.8 


22,3 


29,6 


37^0 


44>4 


S^^9 


59.3 


66.7 


74.1 , 


81,5 


88,9 


6* 20 


5 4^ 


7. J 


'5'^ 


22,4 


29,9 


37' 4 


44*9 


5*' 3 


59' S 


6;, 5 


74-8 


82,2 


%7 


6. 


6. 


7.5 


I 15,0 


22,5 


30,0 


37-5 


45>^ 


5^-5 


60,0 


67/5 75- -^ 1 


S3,< 


90,0 


-fVppare 


111 Tunc 


Second D 


iffercn< 


1 


i afi 


r:T 






1 


N^oon or J 


Midmght. 


lo' 


30" 


30^ 


40^ 


50" 


i'' 


2" 1 


3" I 


4' 1 5" 


6" 


1 ^' 


8^ 


I ^^ 


4 m 


A H 


V 


# 


if 


# 


u 


t$ 


H 


4 


H 




A 


M 


4r 


u 


13. 


0. 


0^0 


0^0 


0,0 


0,0 


0,0 


0,0 


0,0 


0,0 


0,0 


0,0 


0, 


0,0 


CO 


0^0 


11.50 


0. 10 


0, I 


0^ J 


0,3 


0,3 


0.3 


0,0 


0,0 


0,0 


0,0 


0, 


0,0 


0,0 


0,0 


0,1 


It. 40 


0. 20 


0, I 


0,3 


0,4 


Oij 


0.7 


0^0 


0, 


0,0 


0,0 


0, 1 


0, 1 


0, I 


Oil 


0, X 


JKJO 


0.3a 


0,2 


0,4 


0,6 


CS 


1,0 


0,0 


0,0 


Oj t 


0,1 


0, 1 


0, t 


0, I 


0,1 


0,2 


11. 20 


0. 40 


0*3 


O'j 


0,8 


1,0 


».3 


0,0 


0, X 


0,1 


0, I 


1 0, 1 


0, 2 


0,2 


0,2 


0,2 


It. 10 


0- 50 


J2'^ 


0,6 


1,0 


>.3 


1.6 


0,0 


0, 1 


t>, I 


0, 1 ' 


0, 2 


0,2 


D, a 


^^3 


C3 


11. 


J. 


0,4 


0,8 


i.i 


^•5 


1.9 


OjO 


0, 1 


0, I 


0,1 


0, 2 


0,3 


0,3 


0'3 


0,3 


10.50 


I. 10 


0,4 


0,9 


J. 3 


1.8 


3,3 


0, 


0, 1 


0, X 


0,2 


0,3 


0,3 


0,3 


0.3 


0,4 


io«40 


I. 30 


05 


1,0 


^'5 


3,0 


«.5 


0,0 


0,1 


0,1 


0,2 


0, 2 


0'3 


0^3 


0,4 


0,4 


10.50 


1.30 1 


"^'5 


1,1 


1,6 


a, a 


a. 7 


o, 


0,1 


0,3 


0,3 


0,3 ! 


c*,3 


0,4 


0,4 


0.5 


10. 30 


1.40 


0,6 


lj3 


1,8 


a, 4 


3.0 


0, I 


^l 


0,2 


0,2 


0,3 


0,4 


0,4 


0,5 


0.5 


10. 10 


1,50 


0,6 


1,3 


^-9 


3,6 


1 .?. 3 


0, 1 


0, 1 


0, 3 


'^'3 


<3>3 


0,4 


0,4 


0-5 1 


0,6 


to. 


2. 


0,7 


^^4 


1,1 


a, 8 


3.5 


0, 1 


0, 1 


0,2 


0,3 


0.3 


0,4 


0,5 


^'^ 


0,6 


9^S^ 


2i 10 


"^2 


Ji5 


a, 3 


3>o 


.3-7 


0, 1 


0,1 


0, 2 


0'3 


0,4 


0'4 


o,i 


o,d 


0.7 


p. 40 


1 2. 20 


o,B 


1,6 


a, 3 


3.1 


3.9 


0, I 


0,3 


0,2 


0*3 


0,4 


Or5 


<^5 


,o> 


0,7 


9.30 


2.3*^ 


0,8 


1.6 


^*5 


3.3 


4.1 


0, 1 


0,2 


0,2 


0,3 


0,4 


0.5 


0,6 


0,7 


0,7 


9.20 


2. 40 


0,9 


IW 


2,6 


3..-i 


4.3 


0, 1 


0,2 


0.3 


0,3 


0,4 


^'5 


0,6 


0,7 


0,8 


9- 10 


2.50 


0,9 


1,8 


^»7 


3.6 


4.5 


0, I 


0,2 


<3,3 ' 


0,4 


0.4 


0.5 


0,6 


0'7 


0,8 


9, 


3* 


0,9 


V9 


2,8 


3,8 


4.7 


0, 1 


0, 2 


0*3 


0,4 


^>5 


0,6 1 


0,7 


0'7 


o,S 


8.50 


3. 10 


ijQ 


U9 


2,9 


3.9 


4.9 


0,1 


0,2 


0.3 


0'4 


0,5 


Oj 6 


0,7 


0,8 


0,9 


8.40 


3.tio 


IjO 


2,0 


3^0 


4>o 


5.« 


0, 1 


0,2 


0'3 


0,4 


0,5 


0,6 


0,7 


o,S , 


0,9 


8.30 


3 30 


1,0 


2* 1 


3*^ 


4.1 


5- a 


0^ 1 


0,2 


0*3 


0,4 


0'5 


0,6 


oW 


0,8 


0,9 


B. 30 


5*40 


ill 


2, 1 


J* a 


4.» 


5.3 


0, 1 


0,2 


0*3 


0,4 


*^'5 


0,6 


^'7 


0,8 


Q,9 


a. 10 


3*50 


1,1 


2, 2 


3*3 


4>3 


.:5.'4 


0, I 


0,2 


0.3 


0.4 


0'5 


0,6 


0,8 


0.9 1 


1*0 


8. 


4. 


1. I 


2,2 


3*3 


4.4 


; J.6 


0, 1 


0,2 


0,3 


0,4 


0,6 


0,7 


0,8 


0,9 


i.o 


7^40 


4.20 


I, a 


a, 3 


3,5 


4.6 


5-8 


0, 1 


0,2 


0,3 


0,5 


0,6 


0.7 


0,8 


0,9 


1,0 


7, zo 


44^ 


1,3 


2,4 


3,6 


4.8 


5.9 


0, 1 


0,2 


0,4 


0,5 


0,6 


0,7 


0,8 


0,9 


1]0 


7. 


5' 


1,2 


2,4 


3,<5 


4.9 


6-1 


0, 1 


0,2 


0-4 


0,5 


0,6 1 


0,7 


0,8 


1,0 


1,0 


6.40 


^^20 


lj2 


2.4 


3i7 


4.9 


6,3 


0, I 


0,2 


0,4 


0'5 


0,6 


0'7 


0,8 


x,o 


x.x 


6.30 


5-40 


Ij3 


2>5 


3,8 


5.0 


6,3 


0, I 


0,3 


0,4 


0'5 


0,6 


0,7 


0,9 


1*0 


IjX 


6. 


6. 


Jv3 


^..$ 


3.8 


5.0 


6-3 


0, 1 


0,2 


0, 4 0, 5 1 0, 6 1 0, 7 


0,9 


1,0 


t, s 
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Corre<ftion5 to be applied to the time of High Water at 
Full and Change of the Moon, to find die Time 
of High Water on any other Day. 



Interval 


After 


Before 


After 


Before 


After 


Befare 


After 


Before ' 


of 


New 


Firfl 


Firft 


Full 


Full ^ 


Lnit 


Laft 


New 


Time. 


Moon* 


Qttflrtcr. 


Quarter. 


Moon. 


Mooti. 


Quarter. 


Quarter. 


Moon. 


d k 


A m 


k m 


il Of 


« m 


4 i« 


A w 


A m 


i m 


0. 


0* 


s* <^ 


S- 6 


0. o 


0. 


5- «5 


5^ <S 


0. 


o* 3 


o> 4 


458 


S-H 


0. 4 


0, 4 


4.58 


5' 14 


0. 4 


0, 6 


o. 8 


4- 51 


5-" 


0. 9 


0. 8 


4^51 


5.^3 


0. 9 


o. 9 


o. 15 


4^44 


S'3i 


0. 13 


o,is 


4' 44 


5 31 


0.13 


O. 11 


0. 17 


4 37 


5- 40 


0.18 


o>i7 


4-37 i 


5.40 


0, 18 


o. 15 


0. ^a 


4-30 


5-50 


0. »3 


0. 22 


4' 30 


5.5^ 


0. a^ 


0. i9 


0* 16 


4* a J 


6. 


0. 37 


0* %6 


4-^3 


6. 


0.37 


o«at 


0,31 


4.16 


6. 10 


0.32 


o-Jt 


4,16 


6* 10 


o-ja 


I. o 


0.36 


4. 9 


6. ao 


0.37 


0, j6 


4- 9 


6.30 


0.57 


1. J 


0.41 


4* 3 


6.19 


0, 43 


0.41 


4- J 


6. 39 


0.43 


I, 6 


45 


S'5^ 


6-39 


0.47 


«>'45 


S5^ 


<S.J9 


0*47 


t. 9 


0.49 


3' 50 


6.49 


0.55 


0.49 


BS^ 


6.49 


0^5* 


;i*t^ 


*^v54 


3-44 


6.58 


0.57 


54 


3-44 


6.58 


57 ^ 


.*-'5 


.0.58 


3.J8 


7. 8 


I. a 


0.58 


33^ 


7. 8 


I. a 


1. iS 


.!• Jt 


5*3* 


7.18 


I- 7 


Ei a 


3'S^ 


7*i« 


1. 7 


♦I*.SI 


J. 7 


3^3? 


7.37 


1. 12 


I- 7 


3- a? 


7**7 


I. la 


a« o 


1. IJ 


5, ft! 


?-37 


1.^7 


1*11 


S'^i 


7*37 


1. 17 


3' 3 


1.15 


J.J«S 


7 4« 


1.33 


I *5 


^. 16 


7*4<S 


its 


2. 6 


1 19 


3*1' 


7-56 


1.38 


1.19 


3> J" 


7^5« 
8* 5 


1. a8 


%. 9 


1.34 


3^ 6 


8. S 


1-33 


1.24 


3^ <S 


i-33 


3.11 


1.18 


3* J 


8.14 


1-39 


1.28 


3- ^ 


8.14 


^39 




J*J* 


»*5<5 


8.>3 


J4i 


1,51 


3.56 


8, aj 


1,45 


1-37 


i.50 


8.31 


I 51 


t,$j 


a. 50 


8.31 


r.51 


%*%! 


1.41 


^.45 


8.59 


1-57 


i'4« 


^'4S 


8 39 


* 57 


3- o 


f.46 


2.40 


8.47 


*■ 4 


|.4<S 


a. 40 


8.47 


3. 4 


5* 3 


1*50 


3*35 


8-ii 


4. 10 


1.50 


a'35 


8 55 


a* ici 


J* 6 


J- 54 


S.30 


9. a 


1, 16 


J- 54 


a. 3© 


9. 3 


a. t6 


5< 9 : 


T j59 


5-^5 


9. 9 


a.»3 


1.59 


3.25 


9* 9 


3*^J 


J 13 


** 3 


^. 3 1 


9.17 


2. 39 


a- 3 


%,%i 


9-17 


2.39 


^'5 

3- 18 


3. 7 


2. 16 


9.24 


i,3<S 


=^- 7 


a. 16 


9,14 


a. 36 


3. 12 


a. la 


9-3» 


a-44 , 


a. 1% 


a. 12 


9-31 


2.44 


1 3 »' 


3. j6 


^' ? 


9-37 


a. 31 


2. j<S 


1. 7 


9-37 


3-51 


LLL 


3. ai 


1, 3 


9-44 


-^-i2_ 


2.21 1 


^^ 3 


9 44 


,^^^ 



APPENDIX, 



CONTAINING 



TABLES 



90% 



CLEARING TH^ APPARENT DISTANCES 

\ 



OP 



THE MOON FROM THE SUN CR A STAR, 



FROM 



THE EFFECTS OF PARALLAX AND REFRACTION. 



By H. CAVENDISH, Esq. F. R. S. &c. &c. 



PRECEPTS. 



Pre. 1 . 1- HESE Tables are fo conftniftcd that it is neceflary always to apply 
the corrcdlioDS given in Tab- 4, for the variation of the refraiftive power of the 
atmofphere* If the obferver is provided with a barometer and thermometer 
he may find the refra(?live power from thence by Table V. of Mr. Mendoza Rios's 
foregomg work^ by adding the number given by this Table to looo when negative,^ 
and by fubtrafting it when poiitivc; but the moft convenient way would be to ufe an 
inilrument in the nature of a manometer, which would fhcw the refra6live power 
by infpetftion. 

If the obferver is not provided for either of thefe methods^ let him judge^ 
cither by the thermometer or his feeling, whether the weather is cold, temperate, 
or hot, and take the correftions given in the Tables for thefe temperatures* 

If the weather is above that degree of heat at which a fmall fire is not incon- 
venient, but is not wanted, which I eftimate at 64° of Fahrenheit, I call it 
hot ; and if it is below 40-, that is, if to the feeling it is not much above 
freeing, I call it cold ; and between thofe two heats I call it temperate* 

Pre. 2, The logarithms need not be taken to more than 4 places befidct 
the index ; but the natural numbers muft be found to 6 decimal plapes.' la 
the Tables for finding the numbers A, D and the correftJon of D, only the 
3 right hand places are given, the 3 left hand cyphers being omitted for 
ihortnefs. 

Pre* 3. In taking a number or logarithm from any of thefe Tables, it muft be 
obferved that the number or logarithm is not placed in a line whh the argumcnt^^ 
but midway between % arguments j and it is intended, that for any quantity 
between 2 arguments fet down in the Table^ the number or logarithm fet down 
between them is to be taken. For example, in finding D if the obftrved diftance 
is any quantity between 19^ 57' and 23* 3', and the altitude of tlie is between 
5^ 40' and 6^ 30', the number 433 is to be taken. 

Pre. 4. Let the degrees and minutes of the apparent diftance of the centers 
of the ]) and or J and >)< neglecting the feconds, be called the reduced 
diftance, and let the feconds be referred for the laft operation under the name 
of rcfcrved feconds. Take the difference of the reduced diftance from 90^, call 
this the arc of difference, and find its logarithmic and natural fine. 

Pre- 5. 
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Pre. 5« T(^th the apparent altitude of the ys center find in Tab. L the 
log. M ; and with the apparent altitude of the Q*s center or :l^ find in the fame 
Table the log. N, ^ing notice^ that if the is obferred^ this log. omft be 
taken from the 3d column, but otherwife from the ad. 

With the refracting power of the atmofphere find in Tab. V. the correAion 
of M and N. 

Pre. 6. From the confiant log. 497x90 fubftraft the proportional log. of 
the ])'s horizontal parallax, which gives the log. fine of the horizontal parallax; 
and with diis log. fine and the apparent altitude of die ) *s center, find in 
Tab. XL the log. C. 

Pre. 7. Let the fimi of the log. M, its correAion, the log. fine alt. 
or :)ic, and the arith. comp. of the log. fine of the ]) 's alt. be called the firfi: log. 

Let the fum of the log. N, its corre Aion, the log. fine alt. ]) , and the arith. 
comp. of the log. fine of the altitude of the or ^ be called the ad log. 

Let the fum of the log. fine of horiz. parall. and the log. fine of the altitude 
of the or ^ be called the 3d log. 

Let the fimi of the log. fine of horiz. parall; the log. C, the log. fine of The' ^' 
])*s altit. and the log. fine of the arc of difference, be called the 4th log. 

l^iad the numbers anfwering to thefe 4 logarithms, and let them be called 
the ifi:, 2d, 3d and 4th numbers. 

It was before laid, that all the natural numbers are to be taken to fix decimal 
places ; and it muft be obferved, that the numbers anfwering to thefe logarithms 
are only the right- hand places thereof, and therefore fo many cyphers muft be fet 
on their left-hand, as will increafe the whole number of places to fix. 

Pre. 8. With the apparent altitudes of the ]), and of the or ^, find in 
Table VI. the number A. 

. With the reduced diftance and the apparent altitude of the or ^, find in 
Tab. in. or TV. the number D, taking care, if the is obferved, to ufe the 
3d Table, but if a 5|c is obferved, to ufe the 4th. 

With the rcfraifting power of the atmofphere, and the reduced difiance, 
find in Tab. V. the correction of D. 

Pre. 9. Diftribute the numbers thus found in 2 colunms. In the firft, place 
the 3d niunber, the munber D, and the corrediion of D. In the 2d, place 
the firft and 2d number, and the niunber A. If the reduced diftance is lels than 
90% the nat. fine of the arc of difference muft be placed in the firft column ; but 
if greater, in the fecond ; and in both cafes, the 4th number muft be placed in the 
contrary colunm to this fine. 

4H Pre. 10. 
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Pff . 10. Find the /un of time nvmbecs iji codi cotuma t Md find ibe dsfiwence 
of thefe two fium ; and ia the Table of nutural isnu find the angle AitAfirdriiig thereto* 
Tihet^i 4f tbf fum of the fift cc^vmn h the greateft^ fubtraA this from ^^ i biit 
otherwife, add it to 90^, which S^^^ ^^ ^^^^^ reduced diftance. IftfUjr^ add ta 
this the f eferved feconds, vAxch gives the true diftance. 

It muft be obferved that though in general tlie amount of tht firft column 
will exceed or fall fhort of that of the zd, according as the apparent difiance is 
kfs Or greater than a quachrant^ yet it will not always do fo when the diftance 
differs not much frpm 90^ ; for which reafon it is necefiary to attend carefully 
to the dircAion given in this precept. The heft way will be for the computer 
to provide himfelf with 2 fets of blank formulas, one to be ufed when the diftance 
is left, and the other when greater than 90- ; and then if he docs but take care to 
fet the difference of the 2 fums under the greatcft fum, he can hardly make any 
miftake in this refpeA. The difpofition of the formulas which I would recommend 
will appear from the following examples t 



EkAMPtfi IV The reduced Diftance being left than 90*"^ 


Appar. dift. J from *, AsUs^A^'' Arc diff. — 46^25" 
Appar. alt. > — — 9.. 38 Appar. alt. * 11. 17 


Trojy, log. bor. par. — — — — — 0.5173I 
Keiraaing pdwefr — — — — — meaol 


M — *- -* — ft.3713 
Corred — — — .0602 

L. f.alt.* — — 9-2915 
Ar. comp. C alt. t -77^ 


N — ^ a^746 

Correct — — — .0602 

L. f. rit. I — — 9.2236 
Ar. comp. f. all. 4c .7085 


47190 


L«£. b.p. *- — 4.201; 
C — — — — 94^719 


L. f. h. p. — — 4-2017 
L. f. alt. * — — 9.^15 


L. f. alt. > — — g.zis^ 
L. teearcdkf. — 9^5600 


Log. I. — — 2.4994 


Log. 2, — — 2.jji66g^ 


i'Og. 3. — — 3^32 


Log. 4. — — 3.25;: 


Firik Column. 
Nonib. 3. — — 3113 

D. 396 

CorreaD. — — 098 
>^at. liiiearc diS. . ^^$7^ 


Sccod4 Colamo. 

Khimb. I. — — — J id 

NiMnb. 2. — — — %si 

A. — — — 31S 

N«mbw4- — ~ — 1808 


Sum — 7^7979 
DifF. S*im8 745304 
Sub-from"! Nat. fine — 46.29. q — — 725174 
90^ / Proport. part . .39 — — aoo-130 
True red. dift. 43. 30. 21 
Kcfcrv. fee. — 42 
Trucdift. — 4$- 31. 4 


Stfra — .— 2673 
fiiff. Samm — 
Add to-yNat. fine 
gO° J i^opor. part 

True red. dift. 
Rcferr. fee. 
True dift. 



ExAUWLE Q.^ The reduced Diftance being greater than 9o^ 

Appar, din. J from © 109^.51^19* Arc diff. -^ jg%^' Prdp. log. bor. par. — ^ --. _» *• 5031 
Appar. ajt-J> — — aj 8 45 Appar,alt0 47 4 9 RdfradiDg power — ^ — — ^ mtan. 

M— — — — 9,3811 1 N -- — -*• i.i344 4.71^ 1 L^Ch. p. — — 4**159 
Con^— — — .0601 Conea — — ,0601 Pr. Lh,p. — — .5051 c — — — — 9.9887 

L,f,aJtO — — 9-8646 U f, ik,D — ~ 9,5945 L, rb.p. — — 4nss^ L. f. alt. > 9,5945 

Ar, comp. r. ]> ^ .4055 An comp. f. — ■354 L, f. alt, C) — 9.8646- L, f. arc fUfl". — 9\$^4^ 


Log- 1^ — — ^7115 


Log* a, -- — 1.1145 


Log. 5- — — 4.0805 


Log. 4. — — 3 3^33 




Firfl Column, 

Numb, 3* — — 11036 

&. — — 119 

CarreaO- — — 101 

Numb, 4. — ^ ^ 1105 


Add to YN^aL fine -J- 

90^ J Prop, part **• 

True red, ditt j 

Kef, iec. — 

Tmedilt. — 


Second Odumn, 

Kumb. r. — — *— 515 

Numb, J- "^ ^ ^ J53 

A, — — i— 301 

Nat fine tie diff, — 334355 


Sum — — 143$ £ 

Sub. from \ Xat. r!ne 
90- > Prop, part 

Tme red, diC 
Rei\ lee. 
Trne dtlL 


Sem — — 335305 
IHC Sums — 3^0944 ^ 

18. 41 . — — 330888 
11 — — 17^-56 

[o3. 43« la 

108. 43. 51 


EXAMI 

App?tT, dm. ^ from ^ 90"*, 1 
Appar. alt. J — — 7, 1 

M ^- — — ^ ^2^3633 
Cartea — ^ — .009^ 

L* C ah . 3^ ^- — 9*g94 1 
Ar.comp. r, 5 — ,8853 


?LE 3* The reduced 1 

9\46' ArcdiC . 0^19' 
9 Appar. alt. + 80.33^ 

N— — — -* 2.38JI 
Correct — — .0098 

Uf. alt.U — — 94147 
Ar. coinp. C aj: ^ .0039 


Jiftance beifig greater t] 

Prop, log. hor. pan 
Edria^ng power 

Plr,Mi.p. — — .47ti 


lan 90"^ 

3 z - r r i'5 

L.f,ti.p, 4.1477 

c — — — — 9 !?>n 

L,C alt, J -" ^ — 9'i«47 
L.LarcdiB. — ,^7,9161 


L.f,h. p, — — 4.1477 
L, f, alt, * — — 9 9941 


Log- I. — ~ 3.1535 


Log. 1. — — 1.5155 


Log 3. — ~ 4.1418 


Log 4, — — 1, 161 3 




ViH\ Column, ^ 

Ntimb. 3. — *— 17450 

D, — — 197 

CorreaD. — — 098 

Nifmb, 4. — <— t8 


Ad J lo> Nat. fine 
90"^ J Prop, part 

True red* diil. 
RcH fee 
Truedht. 


Second Column . 

Numb* i, — — — 1^89 

Kumb^i. — ^ — j5 

A, — — — 198 

N. f. arc diffr — ^^ 0064^6 


Stib. froni i Nat, fine — 

90? i Prop- part — 

True red, did 

Kefen% Tec. - 

True ditl. 


Sum ^ — 0^/763 

DiCStim§ — 7307 

CK »4, — 0069S1 

46 i^ 191116 

89^ ,l€, 


Sum — — ojos<6 
DiCSum* — 






p 


^^^^^^^^^^" < ^^^^^^^^^^B 


^^^^^^ 




TABLE I. 

For M and N. 


■a 

< 


4. 2050 j 4. 2 


TABLE IL 
For C. 

Log. 0ne Horit. E^aralkx* 
tjo 4. aaio 4. aa90 4, 2370 4. 3450 




Altitude. 


M 
Nfor*. 


N' for 0. 


5- o 
3 
6 

9 

13 

l6 

so 

»4 

a8 

36 

40 1 

45 

0. 

h^-^ 5 

15 
ao 

»5 

30 

35 
40 
50 
7. 
^ 10 
ao 

30 

40 
50 

8- 
10 

ao 

40 
9' 
30 
Id. 
It, 
It. » 
IJ- 

18. 
aa. 
ad. 
30. 

3S' 
4o« 

50- 

70. 


S- 
15 
30 
45 

6. 
»5 
30 

45 

7. 

20 

40 

B. © 
20 
40 

9' 
30 

10. 

30 

11. 

30 

12. 
30 

JJ. 
30 

14. 

30 

15. 

16. 

18. 

19. 

20. i 
ai. i 
aa. 
aj* 
aj. 
ao. 
a8. 

30- 

3a, 

34^ 
J7- 
40, 

46. 

55^ 

90. 


'''Hi 
9. 9504 


9, 947S 
9' 95^3 

^5 


9,9501 

46 


9'95M 


9^9547 
69 

89 


9> 95 70 
91 

9,9610 


9*9594 

9»9*M 
31 


■ } 


4.34^^ 
3433 

3440 


ai33^3 
d9 
76 


344^ 
3454 
34^^ 


8a ' 

88 

9*5 


»6 
4<5 
65 


46 
66 
84 


66 

85 
9* 960 a 


86 

9,9604 

31 


9,9607 

^4 
40 


a? 
58 


47 
77 


3470 

3478 
34§6 


2, J404 
II 

!3 


8i 
9,9614 


9, p<5oo 

14 
30 


iB 

. 47 


36 

49 

*5.i 


54 
66 
80 


7" 
83 
96 


89 


3493 

J500 


24 
58 


33 

47 
63 


47 

62 

7 7 


63 

77 

gi 


79 

93 

9.97^^' 


9,9708 

ao 




*7 
38 

50 


I 


1 


351^5 
35^4 
35J^ 


45 
5^ ' 
'»9 


9*9703 


91 

9' 970J 
*7 


9,9705 
17 

JO 


If 
3° 
44 


33 
44 
57 


70 


62 


3540 ' 

3547 

3554 


66 

7a 
7S 


^9 
32 
45 


3a 
45 
57 


45 

57 
69 


58 

1: 


9a 


9.9804 


96 

^9807 

16 


35*51 
3i<S8 

3^74 


85 
90 

96 


67 
77 


6S 
78 

87 


97 


90 

99 
9, 9807 


9p 9B02 
to 

17 


1$ 
a I 


»4 
3» 
38 


3580 
H9^ 


^^3501 
06 

'3 


S5 
94 

9>98oi 1 


9*9^03 
to 


9*9805 
12 
18 


H 

ai 
27 


24 

JO 

35 


34 
39 

44 


45 

48 
5» 


3<5o5 

3615 

36x4 


22 
30 
37 


08 
14 

i.1 


16 

22 
30 


a4 

30 
5a 


3a 

46 


4^ 
46 

53 


49 
54 
61 


57 
63 

«9 


S633 
5<S4> 
3648 


44 
5' 
S7 


33 
42 

49 


40 
48 

56 


47 


55 
6a 

69I 


62 
69 
75 


69 
76 
Sa 


8a 




1 3fi5« 
3669 


6% 
67 
7' 


5*5 
68 


62 
68 
74 


74 

79 


75 

80 

84 


8t 

fi5 
90 


87 
9> 
95 


91 

97 

9-9901 


3678 

3689 
J70I 


92 


73 
77 
8i 


79 
82 

88 


83 
87 

9> 


88 
92 
97 


93 

97 

9-9901 


9B 

9*9903 

06 


07 
11 


5729 
374*5 


99 
2,3606 


90 
9*99^0 


94 

99 

9' 9903 


98 

9-99°3 

07 


9r99oa 

07 
10 


06 
It 


li 

H 
tS 


sr 


i759 
3774 


13 
^p 1599 


03 
07 


07 
10 

^4 


10 
'7 


14 
17 
ao 


ao 
aa 


«o 


16 


3B0J 
38r7 


74 
39 

Of 


^5 
ao 

34 


i8 
aa 
»5 


20 
24 

a7 


^3 
a6 
a8 


11 
30 


a^ 
30 
Si 


30 
JJ 


j8ai 

3»H 

J817 


a. 3459 
ir 

J-3344 














5829 

3S.TI 


a»3*37 
^.3155 


9O' 


i' 1 


















1 
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TABLE III. 

For finding D when the h ufed. 



Appareb 
Diftancc. 


t 


.Aolfi 


Altitude of thr. Q- 


0. rti . ftl 


Apparent. 
Diftancc. 

L 


inlr^ 


'-30 7 


Altitude of the Q* 

. 40 25. 35. 40, 50. 64. 


' II. a8 
16.15 

19.57 
93' 3 
9$'S^ 
afl.ai 

30.41 
ja.51 

34-54 

38-44 
40.3a 
43.16 
43' S^ 
45-34 
47. 9 
48.4a 
50.1a 
Ji-41 
S3. 8 
54- 3» 
55-57 
57-19 
58-40 

61.18 
62.36 


J 


*T - I' " I. 


■' r" r i--- x" 1 


«^fi #»«. 


_X^\ 


43! 


? 44; 


( 44: 


? 4j: 


» 44i 


} 44^ 


^ 43S 
» 431 


' 43j 


43< 


- 78.27 

i 79-37 
■ 80.47 

S 8'-57 

- 83. 6 

\ 84- 15 
I 85. 25 
86.33 
87.43 
88.50 
90. 
, 91. 10 
93. 18 

93- »7 
94-3<i 
95-45 
96-54 
98. 3 
99- '3 
100. 33 

10I-33 
101.43 

103.54 

J05. 5 
106, 16 

107.38 
108, 40 

i'>9-63 

III. 7 

113. 21 

i'3-35 
114.51 ■ 
11(5. 7 ■ 
117.34 
118.43 - 
120. - 

131 18 - 


h; 


1 248J 24b 249I »4** H^] 34: 


f h6 ^451 


43^ 


y 43i 


44: 


t 44: 


1 44: 


' 43S 


\ 430 


> 43. 
421 

: 4i( 


242( 245 24.5 344 24jt 24J 


I ai43 


t 24J 


24a 

236 


4»! 


) 43c 


43; 


1 44: 


i 43: 


F A3A 


. 43c 


' 43j 


^3; 


? 2j8 2j8| 239I 238J 25^ 


J ^3; 


r 2jd 


4a^ 


J 4»5 


i 43= 


t 43< 


5 43 = 


I 428 


43J 

430 


430 


23: 


' ^J3 33; 


I ^3- 


t ^3i 

; 22J 


i 22£ 


23a 


231 


231 


4«! 


> 42j 


I 4»; 


'; 43 i 


43; 


f 433 


415 
411 
406 


4I] 

401: 
40a 


I 22; 


228 228 225 


227 


227 


226 


41- 


t 4it 


) 4S3 


, 4=>( 


42:3 


i 41S 


415 
410 

405 


22^ 


*2J 


l\ ^^c 


22; 


r 32J 


223 


222 


, 222 


22t 


40s 


41J 


t 41; 


43] 


41? 


' 4>3 


217 


2l8| 2lt 


i; 2if 


i 216 


{ 218 


217 


217 


217,1 


4«-( 
39S 


40J 


411 


4ie 


4J3 


408 


401 


397 


212 


2f.5 


! ^r^ 


irj 


213 


ax3 


212 


212 


212 


403 


40< 


4K 


407 
403 


403 
398 


400 
395 


39^ 


39^ 


207 


20t 


20S 


20fc 


208 


208 


207 


207 


207 


39^ 


39fl 


401 


40J 


391 


387 


202 


202 


^03 


20J 


103 


203 


202 


202 


202 
198; 


38s 


393 


3^ 


400 


39<5 


393 
383 


390 

385 


386 


38; 


198 


J97 


' '97 


197 


'97 


'97 


T9« 


198 


38^ 

38c 


388 


391 


39j 


391 


38. 


.^78 


J93 


187 


192 


1 '93 


192 


192 


'93 


'9i 


193 


38J 


38<3 


390 


386 


383 


.3 So 


377 


373 


1S7 


18; 


187 


187 


J 88 


j88 


188 


375 


378 


381 


384 


381 


378 


375 
370 


373 
367 


368 
364 


i8j 


1S2 


J82 


182 


182 


182 


i«3 


183 
178 


183 f 

'79 


37° 
3«5 


373 

3fia 


376 


379 


37fi 


373 


17a 


'77 


177 


'77 


'77 


^77 


17a 


371 


374 


37' 


368 


365 


363 


359 


173 

168 


172 


172 


171 


172 


172 


'73 


'73 


.^74 


360 


363 


366 


^36^ 


366 


3f>3 


360 


357 


.354 
349 


J67 


167 


J 66 


167 


X67 


168 


169 


'69 


3S5 


358 


36- 


364 


361 


358 


355 


353 


i6j 
^53 


162 


j6j 


i«5i 


1&2 


162 


163 


164 


(64 


350 


353 


3$S 


358 


35,6 


353 


3JJ 


348, 
343 


345 
340 


157 


157 


156 


'57| 


'57 


158 


J59 


160 


345 


348 


3.50 


353 


351 


348 


346 


'52 


»53 


'5' 


'5^ 


15^ 


'53 
148 

'43 


154 
149 


'55 

ISO 


340 


343 


345 


348 


345 


343' 


34> 


338 


333 


.148 


147 


14^ 


'45 


146 


'47 


33$ 


338 


340 


343 


340 


338 


336 
33^ 


333 


330 


H3 


142 


141 


140 


'4' 


142, 
'37 


144 


'45 


330 


333 


335 


338 


335 


333 


338 


336 


139 


^37 


J36 


'3.S 


136 


138 


140 


'41; 


3»5 


3a8 


330 


333 


33a 


338 


336 


333 
319 


J31 
316 


'34 


152 


JJi 


J 30 


'31 


132 


'33 
128 


'35 


'36 , 


3»o 


3»3 


335 


337 


S^S 


333 


331 


129 


J27 


126 


'*5 


126 


127 


130 


'31 


316 3i8| 


320 


3M 


310 


318 


316 


3»4 


3" 


124 


122 


121 


119 


121 


122 


123 


"5 


126^ 
122 f 


61. <? 1 


3" 


3«J 
■308 


3^5 


317 


3>5 


313 


31J 


309 


307 


J 19 J 17 


iiO 


"4 


116 


XI7 


"9 


120 


6s^ 10 

67.40 
6S {T? 


306 


310 


312 


310 


308 


306 


.304 
399 

394 


30a 
397 

393 


iJ4 


112 


ill 


109 


in 


Ji2 


114 


115 


117 


301 


303 


304 


306 


3°S 


303 


30J 


xoy 


^07 


lOfi 


104 


106 


107 

102 


109 


110 


£12 ' 


396 


298 


399 


.301 


300 


298 


396 
291 


^4 
099 


102 


101 


099 


100 


104 


io6| 


io^: 


391 


=93 


3941 39<S( 


294 


393 


390 


3S8 


097 


096: 


094 


095 


097 


099 


101 


103 

09S 
093 


^0 *i ' 


a86 


388 


389 


291 


389 


aSS 


386, 285 


283 


094 


092 


090 


088 


090 


092 


094 
089 
084 


096 
091 


7^* 7 
71. «o - 

44 9 A 


281 


383 


284 


286 


a8+ 


383' 


381 


380 


378 


089 


087 


085 


083 


085 


087 


aje 


a78 


279 


a8i 


379 


278 


377 


375 


374 

=69 
364 
H9 


084 
o8o| 


082 


080 


078 


080: 


082 


086 


089 
084 


7a. ja 
73 44 - 

'fA AC . 


a?! 

a66 


*73 
a68" 


»74 
269 


»75 
370 


*74 


273 


373 
267 


370 
365 


077 


<'75 


073 


075 


077 


079 
074 


081 


269 


2(SS 


075I 


072 


o;o 


067 


070 


072 


077 


07^ 


74* 45 : 
96 <S - 


261 


afij 


3(!4 


a6^ 


364 


1263 


362 


260 


122.36 - 


070I 


067 


065 


062 


0^5 


067 


069 


072; 


074 
070 
065 


77. 17 * 


357 a58| 


»59 


3<SO 


»59 


358 


*57 


356 


^SS 


0(551 ^^^ 


o6o| 05; 


060 


062 


064 067 


78,27 ^ 


353 


35.1 


154 


155 


^54' 


353 


353 


*5' 


3j0 


060] 0^57 


05.51 


052 


055: 


^57 


059 


062 


( 1 1 1 -r 






".> > j 


i 


1 


I 



4I 



( 3»o ) 



m 
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TABLE IV. 

when a ?f; 13 obferved 


1 
















Apparent 

Dittance. 


5-4° 


AHUude of the 4=. 
6. JO 7,30 s?.jo ij 


.0 


Ai>pareni 
Dittante. 


5.40 


. Aliitude of 
6.30 7.30 


'the 4:< 
9. JO ij,o 


16.15 
19-57 
a3- 3 
»5-5o 
98. ai 
30-41 
39.51 
34-54 

1 5fi-5» 
38-44 
40- 3» 
43.16 
43. 5« 
45-34 

. 47- 9 
48.4* 

50-" 
51- 4i 
53- 6 
. 54.39 
55-57 
57-19 
58.40 
60. 
61.18 

6».3e 

63-53 
65.10 

66. »5 
67.40 

68.53 

70. 7 

71.30 

7»-3» 
73-44 
74-45 
76. 6 

77- «7 
78 »7 


— «Q «.. 






442 


447 


4.^1 


456 


4^51 


4'i5 


78,37 

79-37 
80.47 

8'- 57 

83. 6 

84. ij 

8«.3,J 
87.43 

68,50 
90, 
pi, 10 

p3, iS 

93. *7 
94'3'5 
95-45 
p6-54 
98. 3 
99-13 
joo. 33 

101.33 

10J.43 

1°; j4 

105- 5 
106. 16 

10;. ;8 
loB. 40 

J09-5J 

III, 7 

113. 3t 
'I4-5> 

ufi. 7 

117.14 
. 118.43 

lao. 

J3I, iS 

lij, 9 


347 


348 


349 


2^0 


M' 


»4» 




4.J7 


44^ 


446 


451 


455 


46a 


343 
S3 7 


J43 


344 


^i^ 


346 


34d 


43 s 


4.37 


44* 


446 


450 


4.H 


aj8 


=39 


HQ 


340 


341 


427 
42a 


4,U 


4i6 


4-fo 


44,1 


44y 


^331 


»33 


^^^ 


aJ4 


»J5 


3J<S 


42*5 


4.ii 


435 


4.19 


445 


3J7 


338 


939 


J19 


3JO 


3J0 


417 


421 


4^5 


43a 


434 


438 


333 


43^ 


"3 


IH 


3*4 


»3i 


4i» 


4^6 


430 


4»5 


429 


433 


3i; 


ii8 


318 


ax8 


319 


3 19 


407 


411 


4*5 


419 


f33 


437 


313 


aij 


313 


iij 


aij 


314 


403 


40*5 


4(0 


414 


+.8 


433 


307 


303 


308 


J08 


308 


308 


397 


401 


405 


_4< 
4' 


'9 


4X3 


4.6 


303 

'97. 
'9i 


ao.? 


»03 

'y7 


203 
19^ 


30J 

,97 

193 


30J 


391 


J96 


400 


H 


407 


411 


197 

•SO 

186 


.?87 


i*;?! 


39+ 


^9-^ 


403 


405 


193 


lyj 


38a 


386 


389 


i9i 


396 


400 


18S 


187 


'^7 


r»j 


187 


377 


331 


J84 


.788 


391 


394 


183 

'7j 


j8i 
'/7. 


i83 


l$2 


181 

.;6 


37» 


.^6 


379 


38a 


386 


38y 
38J 


•77 


'75 

■;o 


.07 


.n<? 


374 


377 


380 


171 


171 


17J 


.163 


3^5 


368 


373 


375 


378 

37a 


168 
148 


167 


166 


j6/j 


16 
'54 

'4-f 

11'' 

"; 

H' 

' 1 i 

IC|. 
IOj 

' 1 
ill' 

05- 
oV 

1+' 


<i4 

.4t< 
.^ 

'H 1 

^1 

,"7 

1 
5^ 


.157 


i6o 


363 


3«> 


\(*j 


t6i 


161 


3.";3 


355 


358 


361 


^f^ 


3^7 


1,16 


'55 


3+7 


350 


35J 


35*5 


^b9 


361 


'5' 
.46" 


343 


34 *! 


348 


351 


3.« 


35« 


147 


33; 


340 


343 


345 


34a 


3.^" 


J 43 


14J 


140 


'1^ 
13 . 

778 
102 

Uy2 

04^ 


33^ 


335 


33 7 


340 


343 


34-? 


i^rf 


i.3^J 


I 


r 


3^7 


33 


3J» 


33^ 


iif 


.539 


m 


'3J 


i_ 





I J^i 


3^3 


33a 


330 
3*4 


33* 
3^5 


.J34 


138 


136 


'=.i 


3'7 


.UO 


H3 
118 


131 


1 30 


31a 


3H 


3'7 


319 


331 


3:3 


J_ 


to 


1J4 


307 
3<>4 


309 
304 


3U 


3i4| 


316 


3.d 


113 


rii 


3o<S 


308 


3«o 


3'* 


108 


106 


104 


3^7 j 


299 


301 


yii 


305 


3«7 


1^3 
ov8 


lOI 


oyv 


aya 


*S^4 


av6 


34,3" 

393 


300 
394 


3C1 

30 


3^ 


01 


^4 
3^ 


287 


2S9 


391 


093 


'ui 


oi 


38i 


.94 


386 


38; 


399 


3J;0 


u8U 
0B3 


086 
081 


o8i 


V}7 


379 


2S0 


3tJl 


3ft3 


18? 


273 


»74 


«7.^ 


»77 


3;8 


»79 


078 
P73 


o?5 
070 


073 
o63 


^67 


269 


3JO 


171 


»73 


>74 


a6i 


3^4 


365 


3i56 


367 


368 


068 


o6i 


o6j 


^^7 


a.;8 


360 


361 


363 


363 


oftj 


060 


O.S7 


55a 


aC^ 


»54 


»■;'; 


,95«i 


V7 


058 


<>4Ji 


053 


^H4 


, 


-,;i^ 




__ 


1 ■ 
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TABLE V. 
Corrcdlion of M, N, and D, for th^ RefraAing Power of the Atmofphcre, 



Rcfraa- 

i,.g 
Power- 


Qoma 
of 


' 26* 


Cuncflion of D* 
Apparctit Distance. 

^6^ 44^ 51^ 57^ tf3° 1 ^9' 74° 


80^ 


85^ 


90' 95' 100^ 


10^" m^ 


i,7« 


69 
90 

9' 
91 

93 

Cold. »+ 
9i 
96 

97 

98 

99 
Temp. '°^ 

101 

104 
Hot. "5 

J07 

108 
J09 
110 
zir 


0000 


161 


,56 


ISO 


M4 


13B 


133 


127 


121 


J'i 


109 loj 


097 1 091 


085 


079 


«>73 
076 


067 


c>049 


I";? 


^5^ 


146 


141 


ns 


130 


124 


119 


rr? 


108 


roj 


097 


092 


08/ 


J 


081 


070 


009^ 


^5* 


^^/ 


142 


iM 


1?2 


127 


129 


117 


112 


107 


102 


098 


093 


o8t 


083 


078 


<^73 


PI4<5 


H7 


142 


J.i^ 1 134 


129 


>^^ 


no 


116 


111 


106 


ro2 


098 


^94 


o8ij 


084 


080 


c*75 


OJ94 
0141 
0188 

<^3:?4 


143 


1^8 


134 1 '30 


J 36 


122 


118 


114 


no 


106 


102 


098 


094 


090 


086 


082 
084 


078 

080 1 


rJ7 


^33 
129 

124 


I JO 

126 


iz6 


123 


120 


116 


112 


109 


10^ 


102 


09S 


°9S 


091 


08a 


13 i 

127 


"l'^3 


120 


'17 


114 


m 


108 


104 


102 


098 


□96 


09^ 


089 


086 


085 


112 J 120 


fi7 


n4 


113 


109 


106 


104 


101 


099 


096 


093 


091 


088 


o8(S 


0380 


121 


iia 


liS i u6 


114 


112 


no 
107 


107 


105 


lOJ 


lOI 


099 


097 


^9S 


092 


091 


088 


043,^ 


117 


116 
Iff 


114 1 MS 


in 


109 


106 


104 


102 


lor 


099 


098 


ogO 


094 


<^3 


091 


0470 


112 


110 


109 


1^3 


107 


105 


104 


iP3 


102 


toi 


090 1 


098 


m 


096 


^5 


093 , 


05H 


107 


I 


07 


J06 


105, 


10.5 


J04 


lOJ 


I02 


102 


10 1 


100 


100 


099 , 


093 


09S 


097 


096 


0559 


toj 


0% 


102 


102 


loi 


101 


101 


101 


lOI 


100 


too 


JOO 


100 , 


099 


099 


099 


099 


0602 


097 


098 


09S 


09B 


og8 


099 


099 


099 


099 


100 


JOO 


100 


100 


101 


101 


to I 


.01 J 


068; 


o38 


093 


094 


«?.^ 


^95 


096 


097 


098 


098 


099 


100 


JOO 


to I 


102 


102 


roi 


104 


089 


090 


091 


092 


^93 


095 


096 


^97 


098 099 


101 


102 


lOJ 


104 


10s 


107 1 


0729 


o6i 
o;6 


084 
080 
<*75 


086 


088 


089 


09 i 


093 


094 


096 


098 


099 


lor 


102 


104 


106 


107 


109^ 


0771 


082 

07S 


084 


086 


oSy 


091 


092 


09.1 


097 


099 


lOI 


lOJ 


IQS 


107 


no 


112 


o8j2 


07^ 


081 


o8j 


086 


o8iJ 


091 


09J 


096 


099 


101 1 


104 


106 


J 09 


n2 


!I4 


0^3 


068 




Q74 


077 


t 080 


f 0B3 


0B6 


089 


092 


09*5 


098 


10; 


104 


loH 


rii 


114 


n? 


08y^ 


0^, 


070 


074 1 077 


080 


084 


088 


091 1 095 


09a 


102 


loi ! 


109 


112 


216 


lao 


09i4 


058 


Qt>% 


066 


070 1 074 


078 


q8» 


o36 


090 I Q94 


098 


•" 


10(5 


no 


114 


iiS 


11* 


«974. 


053 


0:^% 


o6z 


067 1 071 


075 


080 


084 


089 094 


098 


102 


J 06 


lU 


11(5 


iao 


125 




048 
043 


^r>3 


o;8 


OfJJ 


068 


^73 


oji 


083 


088 og^ 


098 


102 


107 


11% 


117 ! 


133 


127 


049 


o.U 


060 


06^ 


070 


076 


081 


086 


092 


097 


10,3 


108 


113 


tig 


»4 


IjO < 


11% 






- - 


— 














,, 
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TABLE VI, 

For findjrfg A. 



Altitude 

j of >. 

^i, 

|0- 

43* *» 
50, 
5B* 
68. 
90. 


Altitude of or +, 
5.^0 6,50 8. lo.o 15.0 30.0 jo.o 50.0 


533 333 I '329 


334 


3^3 


513 


306 


302 1 293 


33 i 


330 


3^6 


3^1 


3Jfi 


311 


3^fi 


30 J 297 


330 


3^6 


32a 


318 


3H 


309 


304 


300 f 596 
299 1 296 


3^5 


J22 


3>9 


315 


.=!ii 


307 


3^3 


310 


317 ' 


3^5 


312 


309 


305 


302 


298 1 29^ 


3^1 


3^3 


311 


308 1 306 


303 


300 


2^7 1 294 ' 


3^9 


3^7 


306 


305 ^ 303 


301 


299 


39^5 293 


302 


303 


3QI 


3OJ I ^00 


299 


397 


295 292 
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ADDITIONS. 

After the Explanation of Table 11. Page S. 

The rule given to find the Dip when the land intervenes is only an approxi- 
ination, but it will be fufficient in mod cafes, and has been preferred on account 
of the facility of the calculation. When more accuracy is required, the diftance 
from the land or water's edge (ufed as the horizon for the obfervation of the 
altitude) to the Ihip may be eftimated, in fea miles (of about 6000 feet), and 
the half of it will give the number of minutes to be added to the Dip found by 
the preceding rule, in order to have the Dip correfted which is to be applied 
to the obferved altitude as explained before. 

After the Explanation of Table VIII. Page 10, 

I have fuppofed that the Earth's polar axis is to the diameter of the equator 
as 320 to 321. 



ERRATA. 

In the Expla?iation of the Tables, and Problems and Examples. 

JPagi Line For Read 

3 lad through in 

5 23 in by 

10 21 from of 

Do 22 to from 

22 10 from th« Moon to of the Moon from 

66 18 from of 

Do 19 to the Sen's limb^ or to« .from the Sun's limb, or from 

.. 2g r from of 

\ to the Sun's limb, or to. .from the Sun's limb, or from 

73 25 and 26 Spilca Spica 



In the Tables. 

N. B. 71^e numbers of the columns and lines ure reckonedy without including the arguments. 

Read Pag§ Colmmn Zhe Fer Rsad 

At, 3 14 attopofproportpartifortlt. i'|i' - I'l" 

46.26 15 - 18 - IX - 13 - *3 

46 Do. - XI - xft - 15 - *5 

23 { Da - 16 - 57 - 6 - 9 

4K 



Jfage Column I/me 


For 


9 - 1-28 


41. i 


I>o. . 3 - 38 - 


42.26 


Do. . 17 . 53 . 


16 


10 - v» - «7 • 


13 



Fatt Cdumm 




Lim 




JW* 


x6 - 


II 


• 


36 




xo 


19 . 




• 


6 




uoni 


D«. - 




- 


7 




IS» 


ft6 . 


8 


- 


46 




30.55 


V - 


5 


- 


7 




09-53 


3* - 


xz 


- 


x8 




a8o3 


Da - 


1% 


- 


60 




3701 


33 - 


n 


- 


19 




05x4 


Da - 


16 


- 


35 




1x71 


Da . 


XI 


- 


57 




9567 


38 - 


% 


- 


34 




99x0 


41 - 


10 


- 


43 




9a69 


43 - 


4 


- 


33 




|579 


45 - 


% 


- 


60 




x87» 


46 - 


14 


- 


19 




Da • 


17^ 


• 


43 




7X35 


Da - 

50 -• 


in the firft prop, part 
« - 60 - 987 J 


Da - 


in the firft prop. put. i' 


^S " 


7 


• 


7 




9779 


58 - 
6» - 


i 


V 


J 


. 


M35 
3530 


67 - 


15 


- 


3 


• 


^5$ 


73 


14 


• 


z 


- 


3700 


75 -. 


X7 


- 


a3 


• 


S!? 


76 


'9 


• 


8 


. 


%: 


7 

X 


- 


48 

20 


: 


3606 
9284 


Da - 
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SFEEDILT WILL BE PUBLISHED,. 
BY THE SAME AUTHOR, 

A 

TREATISK 

ON 

JSTA VI GAT I O W. 

IN TWO VOLUMES QUARTO. 

The First Volume will consist of three Parts: 1. TKe Elements of Astro- 
nomy, in which the methods of ascertaining the Latitude and Longitude of 
Places will be particularly explained and exemplified : 2. The Theory and Prac- 
tice of Navigation : 3. A Tract on Surveying, and the methods of im- 
proving Geography in Sea Voyages, together with the Construction of 
Charts. 

The Second Volume will contain a full Set of Tables ; and, among them, 
a Table of the Logarithmic-Sines^ &c. to every five Seconds of the Circle, 
with the Arguments expressed both in Degrees and Time, in a manner similar to 
that used in the present Collection. 

With the view of ascertaining the number of Copies to be printed, the per- 
sons wishing to be possessed of this Work are requested to send their names 
and places of abode to any one of the following directions : 

Mr. Taulder, No. 42, New Bond Street ; Mr. Arrowsmith^ No. 24, Rath- 
bone Place; Messrs. Elmsley and Bremnery No. 87, Straw! ; Messrs. Troughton^ 
No. 136, Fleet Street; Mr ^ Blunt ^ No. 33, Cornhill, opposite the Royal Ex- 
change. 
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